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'--RED INDEX shows the highest 

or lowest temperature reached! 

Simply swing the red index to the low side of the temperature pointer, and the index 
will move to the lowest temperature reached, and remain there until manually reset. 
For highest temperature record, simply swing the red index around to the high side 
of the pointer. 

The index movement in no way impairs the guaranteed high accuracy of the 
WESTON Thermometer. 

Thus the WESTON Maximum-Minimum Thermometer provides, at only slightly 
above ordinary thermometer prices, a means of obtaining high or low temperature 
records on equipment or processes where these extreme temperatures are critical. 
Ideal for transformers, sterilizers, ovens, chemical equipment, food processing, etc. 
For complete information, consult your nearest WESTON representative. WESTON 
ELECTRICAL INSTRUMENT CORPORATION, 578 Frelinghuysen Avenue, 
Newark 5, New Jersey. 

Weston Zekited ccc 
ALBANY © ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO + CINCINNATI * CLEVELAND © DALLAS + DENVER + DETROIT © JACKSONVILLE © KNOXVILLE » LOS ANGELES * MERIDEN © MINNEAPOLIS ~ NEWARK 

WEW ORLEANS © NEW YORK © PHILADELPHIA * PHOENIX © PITTSBURGH » ROCHESTER © SAN FRANCISCO * SEATTLE + ST. LOUIS » SYRACUSE + IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DLVICES, i. 



Electrical World 
FOUNDED IN 1874 « 

November 9, 1946 

READ BY ELECTRICAL MEN FOR 72 YEARS 

Vol. 126, No. 19 

EE Mei, MERMas ech bee cad eedelowts Publisher 

SAMUEL. B: WILLIAMS. ..0eccccse< Editor 

DANIEL T. BRAYMER. ...Managing Editor 

ARCHER E. KNOWLTON. . Associate Editor 

FRANK R, INNES.......... Associate Editor 
RICHARD N. LARKIN....Associate Editor 

RU, Oe PRUNE wie hice c'vad Assistant Editor 

JULIUS C. MEIER...Manufacturing Editor 

KENNETH K. KOST.......... Vews Editor 
EDNA M, GLENNON. Assistant News Editor 

FRANK E. SANFORD...... Western Editor 

H. S. KNOWLTON.....New England Editor 
WALTER C. HESTON. .Pacific Coast Editor 
D. D. HOGATE....Mgr. Washington Bureau 

ECONOMICS DEPARTMENT... .Dexter M 

Keezer, Director. William F. Butler, Sanford 

Contents 

This Week’s Cover Picture 
Dispatcher dials a specific radio service car using new FM selective 
calling system under test by Pacific Gas & Electric. See page 93. 

Atomic Power Production Is Economically Promising—Il.. 90 

Selective Dial Calling of Radio Cars...................... 93 
R. L. BRINTON, Pacific Gas & Electric Co. 

House Heating with Earth Heat Pump................... 94 
A. C. CRANDALL, Indianapolis Power & Light Co. 

Primary Acvial Cable Desigma....... «2... ccc cceteecces 96 
A. S. BROOKES, Public Service Electric & Gas Co. 

Fuses Replace Circuit Breakers on Station Feeders... ....... 99 
A. M. pEBELLIS, Consolidated Edison Co. of New York, Inc. 

Commercial Lighting Sales Geared to Field Promotion.... 101 
H. E. CARNEY, Toledo Edison Co. 

Low-Impedance Transformers Pay Distribution Dividends. . 102 
H. E. SMITH, Commonwealth Edison Co. 

S. Parker, John D. Wilson Editorials 

M. S. MaeNAUGHT........cccccccl Manager 
W. W. GAREY...... .Assistant Manager 

DISTRICT MANAGERS ... E. F. Coffey, 
New York; N. V. Palmer, Boston; F. P. 
Coyle, Philadelphia; C. R. Lippold, Cleve- 

land; S. H. Babcock, Detroit; W. H. 
Meneilley, Chicago; J. T. Schaefer, St. Louis. 

Wortp News Bureav...John Chapman, Di- 
rector. Howard Whidden and Frederick 
Brewster, London; Michael Marsh, Paris; 
John Christie, Berlin; Frank FE. Frank, 
Prague; Robert Magidoff, Moscow; A. W. 
Jessup, Shanghai; Joseph VanDenburg, 
Bombay; Ernest Hediger, Mexico City; 
Russell F, Anderson, New York. 

Recent Rate Changes 

Letters to the Editor 
Domestic News Bureaus...Atlanta, Chi- 
cago, Cleveland, Detroit, San Francisco and 
Washington. Correspondents in 43 other 
principal cities, 

Index of Advertisements 
The contents of this issue are copyrighted 
and may not be reproduced without the 

permission of the copyright owners. 

ELECTRICAL Worztp Published weekly. Price 35 cents a copy. Publication 
office 99-129 N. Broadway, Albany 1, N. Y. Allow at least ten days for 
change of address. Address communications about subscriptions to J. E. 
Blackburn, Jr., Director of Circulation. Return Postage Guaranteed. 
Subscription rates: In the United States, $6 a year, $9 for two years, $12 
for three years. Canada $7 for one year, $11 for two years. $14 for three 
years (Canadian money at par). Pan-American countries $15 for one year, 
$25 for two years, $30 for three years. All other countries $20 for one year, 
$30 for two years, $40 for three years. Please indicate position and company 
connection on all subscription orders. Entered as second class matter No- 
vember 16, 1936, at Post Office at Albany, N. Y., under the Act of March 3, 
1879. Printed in the U. S. A. Contents copyrighted, 1946, by McGraw-Hill 
Publishing Co, Inc. All Rights Reserved, Branch Offices: 520 North Mich- 
igan Avenue, Chicago 11, Il.; 68 Post Street, San Francisco 4; Aldwych 
House, Aldwych, London, W. C. 2; Atlanta, Ga.; Boston, Cleveland, Detroit, 

los Angeles, Philadelphia. Pittsburgh, St. Louis, Washington. 

Washington Comment 

News of the Week 

News About People 

Book Reviews 

Engineering Reference Sheets............ 

DI 55 6c ca nckeiees Snekkin sedge nk eee 134 

Load Building 

New Equipment 

Manufacturers and Markets.....................--eeeeeee 

115 

McGRAW-HILL PUBLISHING CO., INC. 

JAMES H. McGRAW 
Founder and Honorary Chairman 

Publication Office............. 

Editorial and Executive Offices. . .. 

....-99-129 N. Broadway, Albany 1, N. Y 

.330 West 42nd St.. New York 18, N. Y. 

BAR Ty PRR Wig. Fite ic ois Bice iee tien shareuneeeebwerede President 

CURTIS W: MeGRAw...... 225... .Senior Vice-President and Treasurer 

Se ee Res CN Seance Sa eccde sctincagueeeerekdnaeee Secretary 

FUME RUNOENE i dau siiic'a be un wdwe a oad amen Director of Advertising 

BUGEING. DUFF Mi evince dc cencens's Editorial Assistant to the President 

A Fe RR Ret oka bccccksiendduervatien Director of Circulation 

Member A.B.P. 

Cable Address McG 

Member A.B.C. 

RAW-HILL, New York 



OKOLITE-OKOPRENE 

SELF-SUPPORTING 

AERIAL CABLES 

This new 52-page manual on 
Self-Supporting Cable contains 
complete engineering information— 
charts and tables, sag and tension 
data, weights, current carrying 
capacities, ice and wind loadings. 
Page after page of photographs and 
diagrams illustrating methods of 
installation, tapping, splicing. 

Write now for your copy of 
this comprehensive reference book. 
The Okonite Company, Passaic, N. J. 



The NEW Hydent Catalog contains 64 pages of illustra- 
tions, tables and important technical data concerning 
Burndy Hydent (indent-type) solderless, electrical con- 

nectors; as well as tools for their installation on con- 

ductors from +22 to 2000 Mcm. 
Burndy Hydent (one-piece) connectors provide strong, 

low-resistance, quickly-installed and inspected permanent 
connections when indented on conductors with manual, 

pneumatic or hydraulic tools. Hydent connectors are avail- 
able in a variety of shapes and sizes in both aluminum and 

Copper, for use on power line, industrial, automotive, 

household, marine, aircraft, electrical and electronic 

equipment. Write for Catalog Y46. 
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DEPRESSION IN °47? 

...controls can bring one 

ness man,who values freedom, to protest against 

government regulation. On this account, many 

people who do not know the facts in detail are in- 

clined to discount current business protests against 

the post-war application of wartime economic con- 

trols. This is particularly true since in his report for 
the third quarter of this year, the Director of War 
Mobilization and Reconversion implied that busi- 
ness is in fine health by remarking that “business 

profits, after taxes, are at the highest point in 

history.” 
In complaining about government controls, how- 

ever, the American business man is not crying wolf. 
These controls were an essential war weapon. Now, 

however, they are contributing decidedly to a twist- 
ing and distorting of the American economy in a 
degree which, if not soon corrected, may well start 

production and employment down the toboggan. 

One general indication of how badly twisted our 

economic system has become is found in the wide 

disparities in the amounts by which different groups 
of prices have increased. Since 1941, for example, 

farm prices have advanced an average of about 

125°. Industrial prices, more tightly controlled than 

any other group-except rents, have increased only 

about 32%. Meanwhile, straight time hourly earnings 

of industrial workers have gone up about 60% and 

the cost of living about 43%. 

The advances of individual prices within these 
groups have also varied enormously. Among indus- 

trial prices, that of finished steel has gone up only 
about 14% since 1941, while lumber has gone up over 
50%. Hourly wage rates in the women’s garment 

industry have gone up 116%, while those in the 

brewing industry have gone up only 33%. That share 

of the cost of living due to rent has gone up only 

4%, while that due to the cost of clothing has gone 
up over 60%. 

|: IS CONVENTIONAL for the American busi- 

Well, What Of It? 

At least four things of major importance: 

1. Production, under the influence of price 

control, has been heavily concentrated in some 

lines to the neglect of others. Result—unbalanced 

production, unbalanced inventories, and a seri- 

ous cut in the flow of goods to consumers. 

2. More or less uniform post V-J Day wage 

increases, promoted by the federal government, 

have imposed a far more serious cost problem on 

some industries than on others. This is particu- 

larly true of some of the most basic industries. 

3. While, as a whole, “business profits, after 

taxes, are at the highest point in history” (due 

in part to a temporary excess profit tax rebate 

arrangement) there are enormous disparities in 

the profits of different industries. Some key in- 
dustries are making little or no profits. 

4, If not corrected, the distortion of prices, 
wages and production, which has resulted in 

such a wide disparity of profits, can contribute 
decisively to a major business upset. 

The most striking example of the distortion of pro- 

duction by controls was, of course, that provided by 

a metropolitan meat famine at a time when beef 

cattle crowded the ranges. This has now been recog- 

nized. But there are many other distortions. Abun- 

dance of sports clothes, acute shortage of more essen- 

tial clothing made from the same kind of cloth. 

Successive shortages of critically important products 
like baling wire and nails as the price lid on steel 

is jiggled first this direction and then that. 
Some of these distortions of production are due to 

material shortages. But a major contributor is un- 

even application of controls, and the total removal of 
some while others are held firm. Among the results 

are bulging inventories of partially completed assem- 

blies and shut-downs while waiting for parts. 

Wage Complications 

While price controls, unevenly applied, have 
shunted production first this way and then that, the 

federal government has further complicated the situ- 

ation by promoting uniform wage rate increases 

without regard to varying capacities to pay them. 
The greatest single contribution to this distortion 

was made by the President himself. In the course of 
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unsuccessfully trying to mediate the dispute over 

steel wages last January he recommended a wage 

rate increase of 18% cents an hour. Immediately that 
increase was accepted by organized labor as par for 

the first round of wage adjustments, having the sanc- 

tion of the White House itself. The game then be- 
came to beat par. 

But the capacity of different industries to pay 

wage increases varied greatly. During the war some 

had hiked their pay much more than others. More- 

over, in some industries wages are a much larger 

element of total cost than in others. In 1939 (last 
year for which figures are available) wages ranged 
all the way from 242% of total sales in cigarette 
manufacturing to 34.3% in hosiery manufacturing 

and 65.2% (for wages and salaries combined) in soft 

coal mining. 
Under these circumstances, some industries were 

far less able to meet a uniform wage increase than 
others. Nonetheless, many of them had uniform wage 

increases imposed upon them. Then the price lid was 

held firm. This, coupled with material shortages and 

production difficulties which also choked output, 
squeezed the profit right out of those industries. 

A Study In Contrasts 

Some of the most important industries are making 

little or no profits while they bump along on a pro- 

duction volume which fails to meet consumer needs 
and prevents attainment of maximum efficiency. The 

automobile industry affords one conspicuous exam- 

ple. Another is electrical manufacturing, and rail 

equipment is yet a third. All of them are crucially 

important. Many other lines of business, of course, 
are extremely profitable. For example, the profits of 

a group of large retail stores were 150% higher dur- 

ing the first half of this year than they were a year 

ago; the profits of a group of motion picture com- 

panies were up 140%. 

In the meantime, the workers in some of those 

low-profit industries are in no bed of roses. The in- 

crease in the cost of living since 1941 is now outstrip- 

ping the increase in the hourly wage rate of workers 
ina number of industries, where wage rates have not 

risen as much as the average. On a weekly basis, a 

shorter work week, with less overtime, has combined 

with the recent upsurge in consumer prices, to place 

the living standards of some of these workers below 

the wartime level. 
Such circumstances obviously create pressure in 

the ranks of these workers for another round of 
wage increases. But as long as the profit remains 

Squeezed out of their industries wage increases, if 

any, must be translated either into higher prices, or, 
if the government sits tight on the price lid, into 
losses which will discourage production and ulti- 
mately cost workers their jobs. 

What To Do? 

Salvation both for the workers and for employers 
in the relatively profitless section, a peculiarly im- 
portant group of industries, must be looked for 
primarily by increasing productivity, thereby de- 
creasing the cost per unit. Part of this higher pro- 

ductivity can come only from individual efforts 

of the workers themselves. Another part can come 

from an elimination of bottlenecks in materials and 
, parts which prevent the labor force from working 
most efficiently. Only by greater output per man- 
hour can workers and management solve their 
common problem. 

Until productivity has been thus increased, it is 

hard to think how the federal government could do 

a greater disservice both to labor and to industry 

than to repeat its performance of promoting a uni- 

form national wage increase. With the present dis- 

tortion of the national e¢onomy, some industries 

might again take such an advance in their stride. 

With many others it would raise even greater havoc. 

While avoiding like the plague promotion of an- 

other uniform wage adjustment, the federal govern- 

ment must make it a primary objective to relieve 

distortions caused by the uneven application of other 

controls, primarily price control. Nature has given a 

lift to the elimination of distortions by providing 

bumper grain crops which should in time reduce that 

staggering disparity between a 125% increase in 

farm prices and a 32% increase in industrial prices. 
But that process must be speeded as a matter of 
conscious policy. No element of such a policy is more 

important than expediting the decontrol of industrial 

prices. Such a course is clearly essential to achieve 
that balance in the production of materials and parts 
required for maximum output. 

Business and labor both want a sustained prosper- 

ity in which all will share. Sustained prosperity can 
be achieved only if we eliminate the distortions in 

wages, prices and profits which now restrain so much 

vital production. 

President McGraw-Hill Publishing Company, Inc. 
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Atomic Power—Problem for Tomorrow 

RESIDENT TRUMAN’S appointment of an 
Atomic Energy Commission is of consider- 

able importance to the electric power industry, 

even though for at least two reasons the Com- 

mission is still far removed from having to 

make that decision which will be of the greatest 

specific concern to the industry. 
Either an atomic war, which might devastate 

the United States, or a medical treatment which 

might eradicate cancer, would be of greater 

human consequence than atomic-electric power. 
Thus, the Commission’s decision for or against 

private ownership and use of fission-producing 

devices and fissionable materials for power 

generation is not likely to be required soon. 

It is not to be anticipated that appointment 

of the Commission will speed materially the day 
when the facts will be available which must 

precede any application of nuclear fission to 
power generation. Such a program has been 

under way since spring, apparently with ample 

financial resources. For months to come, the 

new commission will have its hands full in 

getting organized, determining policy, taking 
over the Manhattan District operations, and help- 

ing where it can to shape an international atom- 

control organization. The Oak Ridge atomic- 
electric program, presumably, will neither be 
retarded nor spurred as the new commission 
gropes into life. 

Under the Atomic Energy Act of 1946, private 
ownership and use of nuclear reactors for power 
will be possible only under Commission license 

and then only to the extent that it does not 
produce new fissionable material. This is 

asserted to be possible, and, indeed, desirable 

under private ownership by the “Report on the 
International Control of Atomic Energy” which 

was prepared by, among others, the chairman 

of the new commission, David E. Lilienthal. 

So far as the law is concerned, only the avail- 

ability of “denatured” plutonium prevents the 

door from closing tight against private atomic- 

electric plants. 

But the law does not require the Commission 
to license private operators where no additional 
fissionable material is produced. It merely fails 

to prohibit the Commission from granting such 
licenses. This leaves thie matter squarely up to 

the Commission. Any “right” of private power 
to atomic-electric facilities, obviously, is no 

right at all, under existing law. It is merely a 
negative, unstated hunting license, whereunder 

private enterprise may seek a determination of 

its place in a prospectively inviting field. 
It would be a bold man who would attempt 

now to predict what the answer will be when 
private power first seeks a license to own and 

use devices and materials for production of 
electric energy through nuclear fission. 

There are those, perhaps, who believe that 
the past activities of Chairman Lilienthal are 
ample demonstration that he will, for ideological 
reasons, oppose whatever permissible use private 
power may seek to make of nuclear fission. Such 
an assumption is unwarranted. It comes too far 
in advance of the test. It concedes no importance 
to Lilienthal’s four colleagues on the Commis- 
sion. It ignores totally the flat assertions in the 
‘Report on the International Control of Atomic 
Energy.” Lilienthal’s writings and speakings 
subsequent to his participation in this report 

testify to his sincerity in preparing and signing 

it. In the light of these, and of the report itself, 
there is every reason to believe that Lilienthal 

considers atom control to be above the political 
considerations and ideologies of the struggle 

between public and private ownership. 



_—— POWER PRODUCTION 

DESIGN of a primary pile is more 
involved than the high-energy plu- 
tonium reactor. In present day de- 
signs the fuel of a primary pile would 
probably be an alloy of uranium and 
plutonium. Its principal process 
would involve the fission of U-235 
and plutonium carried out in such a 
manner that the neutrons produced 
will create even more fissionable ma- 
terial than was destroyed. As a net 
result then, both plutonium and 
power are the principal marketable 
products obtained, and pure uranium 
is the only raw material required. 

Primary pile units must be rela- 
tively large in order to be efficient. 
This is made necessary by the operat- 
ing and chemical processing equip- 
ment used as well as the facilities for 
the disposal of wastes. The construc- 
tion of a series of small plants instead 
of one big one would involve a mul- 

* The prior installment appeared in Evecrricat 
9 Worip, October 26, 1946, page 52. 

tiplication of the most expensive 
facilities and therefore does not ap- 
pear reasonable. These primary pile 
units would be expected to generate 
many hundreds of thousands of kilo- 
watts of power when fully operated. 
At present it is estimated from the 
available data that for every 8,000 
kw-hr. produced from the primary 
pile at 40 percent thermal efficiency, 
one gram of plutonium could be sepa- 
rated. Because of the emphasis on 
plutonium production the number of 
stray neutrons available for the pro- 
duction of byproduct tracers in the 
primary pile would be at a minimum. 
Therefore in the accounting analysis 
that follows the value of tracers from 
primary piles has been neglected. 

There is no reason to believe that 
the fuel, in a form ready to be ad- 
mitted to the atomic pile, should cost 
any more than $20 a pound for de- 
cades to come. If all or most of the 
uranium can be converted either into 

TABLE I—Power Station Cost Analysis 

SSUMPTIONS: 
. A plant factor of 50 (4,380 ae: ee year per kw. installed capacity). 
. A utilization factor of 90 (peak loa is 90% of rated capacity). 
. Costs are representative for present designs in the United States. 
. Designs of atomic pile units essentially as described, a preliminary estimate. 

PLANT COMPARISONS 

Capacity, kw ‘ 20,000 
Area, acres. . § lel 2.0 
Boiler room, ft.* 400, 000 
Turbine room, ft.’ 200,000 
Switchhouse, ft.*. . ‘ 50,000 
Thermal efficiency, “%. . ss 25 
Employees.............. oes 25 

Capital Cost 
Land and improvements........ $ 60,000 
Bldgs. (exclusive of piles)....... $1,000,000 
Pile units (and accessory Facil).. $ ........ 
Fuel handling and storage..... . 

COAL 

100,000 

1,500,000 
900,000 
500, 000 

600 , 000 
3,000,000 

2,000,000 

PLU- PLU- 
PRIMARY TONIUM TONIUM 

PILE REACTOR REACTOR 

500, 000 20,000 100, 000 
(10,000) 2.0 2.0 

2,000,000 200,000 600, 000 
3,500,000 200,000 900,000 
2,000, 000 50,000 500,000 

35 40 30 40 
60 200 20 40 

10.0 

(2,000 , 000) 
8,500,000 

(15,000,000) 
200,000 

60,000 100,000 
700,000 2,000,000 

(1,100,000) (2,000,000) 
100,000 

plutonium or into power, initial cost 
is unimportant. There is some pros- 
pect that a fairly large stockpile might 
be necessary in the beginning of a 
large program of industrial use (if 
present plutonium supplies are not 
available) but such a stockpile would 
be no obstacle either, because the 

demand is some years off. The major 
part of the task of developing tech- 
niques of refining uranium sufficient- 
ly was taken on during the war and 
satisfactorily solved. Thus the prob- 
lems upstream of the primary pile 
are minor and the details can be neg- 
lected in a survey of this sort. 

Fission Products 

The amount of fission products 
formed is directly proportional to the 
energy evolved, about one gram of 
assorted radioactive elements for 
every 8,000 kw.-hr. of electricity pro- 
duced, assuming again that the power 
plant has about 40 percent thermal 
efficiency. In order to keep the plant 
operating effectively, these fission 
products must be carefully separated 
from the uranium and plutonium in 
chemical plants operated by remote 
control. The identity of the principal 
long-lived components of the fission 
products has been recently revealed 
and they are slowly being made avail- 
able to research laboratories, (Science 

103, 700 (1946). At present only 
the elements with half-lives greater 
than a week or more can be con- 
sidered as useful and marketable 
tracers, 

Dissolution in acid of the uranium- 
250,000 
100, 000 

1,500,000 
200,000 
400,000 
500,000 
250,000 

2,400, 000 
1,200,000 

800 , 000 

13,200,000 

1,500,000 
1,000,000 
7,500,000 

Condensing supply 
Waste handling........ 
Boiler plant... . ; 
Draft system 
Feedwater system 
Piping system ; 
Heat recovery apparatus a 
Turbo-generators and auxiliary 

equipment ee 
$ 
$ 

250,000 
100,000 

1,000,000 

400,000 
500,000 
250,000 

2,400,000 
1,200’ 000 

800,000 

11,100,000 

plutonium alloys releases these deadly 
fission products in solid, liquid, and 
gaseous form: thousands of curies of 
radioactivity per day must be elim- 
inated in such a manner that the 
personnel are not exposed to even a 

millionth part at any time in the pro- 
cess of disposal. Not only the operat- 
ing personnel must be protected but 
all the population in the immediate 
neighborhood, which might be al- 
fected as well, must also be considered. 

Food, air, and drinking water can 
be contaminated quite easily by im- 

$.. ; 
$1,000,000 

2,000,000 
2,500,000 
1,000,000 

10,000,000 
6.000, 000 
2,500,000 

670,000 
250,000 
300 , 000 

670,000 
250,000 
300,000 

3,680,000 

Switchgear and wiring 
Switching yard and equipment 

$3, 280,000 68 , 700,000 

Fuel (coal-$6 T, U-$10 lb. Pu- 
$20 g) 

Wages and salaries (at $1,000).. $ 
Maintenance and supplies y 
Fixed charges (15%)......... 

360,000 
100 , 000 
30,000 

$ 490,000 1,980,000 10,300,000 

Total cost per yr. $ 980,000 3,340,000 12,200,000 
Cost per kw.-hr 11 mills ihe 

This cost schedule is adapted from Steam Station Cost Survey, ELvecrrnicat Woriv, December 2, 1939. 

1,000,000 
240,000 
120,000 

100,000 
800 , 000 

1,000,000 

270,000 
80,000 
40,000 

570,000 

960,000 

1,000,000 
160,000 
150,000 

1,660,000 

2,970,000 
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Is Economically Promising ... Il 

proper design or by odd concentra- 
tion effects occasionally found in na- 
ture. 

A separation plant situated on an 
island or a peninsula would probably 
find it most practical to pump the 
radioactive gases and solutions to the 
bottom of the ocean where they can 
diffuse into at least a cubic mile of 
sea-water. A separation plant situ- 
ated in the plains or low hills might 
probably want to drill the equivalent 
of oil wells to some point below an 
impervious stratum so that none of 
these waste products is likely to dif- 
fuse into the drinking water. A plant 
operated in rocky mountainous coun- 
try would probably encounter the 
greatest expense, since the operators 

of such a plant would probably have 
to seal the fission products in some 
shaft in the rocks. Thus it is seen 
that great premium will accrue to 
processes that have minimum waste 
volumes to dispose of if such storage 
is necessary. All such suggestions for 
disposal would have to be carefully 
worked out to make absolutely sure 
there is no slip-up. 

Disposal of Fission Products 

The location of many atomic power 
plants is likely to be determined in 
large measure by the problem of dis- 
posal of radioactive wastes. When in 
proximity to the urban areas where 
large quantities of power can be 
easily distributed, such disposal must 
be investigated in detail. Desert or 
oceanside sites appear to have dis- 
tinct advantage over any others; 
therefore in countries like Denmark 
or Great Britain where areas of high 
population density are surrounded by 
shallow seas and important fishing 
banks it will probably be found dif- 
ficult to establish first class sites for 
atomic power plants. 

Primary pile units involve some 
fairly large-scaled chemical separa- 
tions which must be carried out in 
equipment operated by remote con- 
trol. The cost of such plants is not 
determined so much by the size of 
the vessels or equipment as by the 
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Large seale operation indicated by analysis of probable 

“breakdown” investment costs . . . Disposal of radio- 

active wastes will limit plant locations . .. Hundred 

tons of uranium (at 820 per pound) would meet coun- 

try’s annual power needs* 

nature of the control mechanism re- 
quired. A pile unit producing 200,000 
kw. could not be expected to cost 
very much less than one producing 
1,000,000 kw. 

The nations which have primary 
pile units (an “unsafe” activity) will 
undoubtedly find it advisable to insist 
that they be very large units both 
for political and economic reasons 
and that they be located at some iso- 
lated point near a large industrial 
area. On those bases they are likely 
to be of maximum use in the internal 
economy. 

Plutonium 

In a 500,000-kw. primary pile unit 
about 250 kg. (550 lb.) of plutonium 
can be expected to be produced per 
year, according to data presently 
available. This plutonium would be 
suitably denatured and distributed 
for use in the independently operated 
secondary piles at a price probably 
around $20 to $50 per gram. The 
latter figures can be arrived at by 
analyzing the conditions that must be 
obtained before atomic energy sys- 
tems can compete with conventional 
fuels as a source of electric power. 

The survey of the industrial ap- 

proach leads to the conclusion that 
uses for the radioactive fission prod- 
ucts are likely to be negligible as 
compared to the amount likely to be 
available and that the disposal of such 
fission-products constitutes one of the 
site-determining factors. On the other 
hand byproduct tracers appear to be 
marketable and are therefore worth 
considering as sources of income for 
secondary piles. It is also apparent 
that in order to attain a reasonable 
cost per kilowatt of installed capacity 
the primary piles must be very large 
units producing plutonium as a prin- 
cipal byproduct. 

Cost Factors in Atomic Power 

A close inspection of the data 
available for a study of the economics 
of power production from uranium 
indicates that certain critical items 
are missing. In order of their im- 
portance these are (1) the cost of 
the primary pile unit, (2) cost of a 
high-energy plutonium reactor, (3) 
the value of plutonium, and (4) the 
value of the electric current produced. 
The last two are dependent in large 
part upon the values assigned to the 
first two, but the functions relating 
the items are complex and as yet in- 

TABLE IIl—Earned Income 

PRIMARY 
PLANT COMPA PILE UNIT 

Capacity......... 
Ann. power prod 
Operating costs (est.) 
Value of power kw.-hr... 

INCOME 
ee PPO Cer eee 
Sale of plutonium . 
ene OE WOM i kc eek es cess 

$12,200,000 
4 mills 

$8, 800,000 

Income above est. costs 
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500,000 kw. 
2,190,000,000 kw.-hr. 

$13,800,000 

Pu UNIT 
20,000 kw. 

87,600,000 kw.-hr. 
$960, 000 

11 mills 

Pu UNIT 
100,000 kw. 

438 ,000, 000 kw.-hr. 
$2,970,000 
7% mills 

965 ,000 3,290,000 
5,000,000 (250 kg.) 

50,000 250,000 

1,015,000 3,540,000 

$55,000 $570,000 



TABLE Ill 

Plutonium Value in Marginal Reactors 

20 ,000-kw. 100 , 000-kw. 
Plutonium Reactor Plutonium Reactor 
Cost of oO! 

Atomic Unit Pu Value Atomic Unit Pu Value 
$27 $1,000,000 $34 
24 2,000,000 
20 4,000,000 
14 6,000,000 
8 9,000,000 

determinate unless certain assump- 
tions are made. 

Ordinarily the procedure for de- 
termining the probable cost of power 
production is to make estimates of 
plant costs and fuel requirements, 
provide for operating and overhead 
costs, and allow for contingencies and 
taxes. This can be done very easily 
for coal-fueled installations using cost 
breakdown data presented in ELEc- 
TRICAL WorLp’s Steam Station Cost 
Survey, December 2, 1939, correcting 
the various items for subsequent price 
increases. Since atomic power plants 
differ principally in the thermal unit 
employed, a large share of the cost 
factors apply equally well to them. 
This breakdown of costs as applied 
to comparable plants in the United 
States is shown in Table I. 

Representative Kw. Ratings 

The sizes of power stations chosen 
for comparison are quite meaningful. 
The smallest, 20,000 kw., represents a 
minimum size for economic use of 

steam turbines in the United States. 
The 100,000-kw. size has been shown 

by pre-war data to be well within the 
capacity range for most efficient 
power production in coal-fueled 
plants and therefore represents what 
are probably the lowest costs attain- 
able in competitive plants designed in 
1946. The 500,000-kw. plant size was 

chosen purely because it seems to be 
a reasonable compromise between 
efficiency and practicability. 

The cost of the thermal units of 
atomic power plants along with the 

TABLE IV 

Plutonium and Coal as Competitive 
Fuels for Power Generation 

20, 000-kw. Station 
($1,100,000 
Atomic Unit) 

Pu Value 

100 ,000-kw. Station 
($2,000 ,000 
Atomic Unit) 

Coal Price Pu Value 

$3.00 

Coal Price 

requisite accessory facilities is quite 
unknown because as far as we are 
told no designs have yet been com- 
pleted, so the only figures inserted 
have been ones that seemed “reason- 
able” considering the complexity of 
the chemical operations involved. 
However, other of the unknown fac- 
tors such as value of power are pretty 
closely determined by competitive 
systems of power production, so the 
conditions for entry of atomic units 
into the power production field can 
be indicated if a price for power 
equal to that obtained from a typical 
coal-fueled power station of the same 
capacity is assumed. 

Cost Allocations 

Several conclusions can be drawn 
immediately from these summations 
of income. (1) The most obvious is 
that the sale of tracers does not con- 
tribute greatly to the income de- 
rived from the operation of a pile for 
power purposes. In fact, small units 
in isolated regions would probably 
not consider the matter unless C** was 
worth much more than $500 per 
gram, as was assumed above. (2) 
The excess of income over operating 
costs (5 to 15 percent) indicates that 

atomic units of what is considered a 
“reasonable” expense would tend to 
displace many coal-fueled units. On 
such a basis industrial power would 
cost 5 to 15 percent less than competi- 
tive units using coal at $6.00 per ton 
(26,000,000,000 Btu.) as against plu- 
tonium at $20 per gram. (3) It is 
also apparent that there will always 
be difficulty in apportioning costs to 
plutonium and power. the two prin- 
cipal products of a primary pile. Ac- 
cording to the American proposal, 
such plants would be operated by 
an Atomic Development Authority 
whereby the Authority would whole- 
sale the power to nearby communi- 
ties and would auction off or other- 
wise distribute the plutonium to 
small reactors operated independent- 
ly. How much of the cost of produc- 
tion shall be assigned to electric 
current? The figure of 4 mills taken 
here represents a compromise between 
present urban industrial power costs 
and those obtained in the most ef- 
ficient hydroelectric projects. This 
allowance yields plutonium then at a 
cost per Btu. somewhat less than that 
of coal as an article of international 
commerce. 

Actually in a situation where both 
coal and plutonium are competing as 
fuels for electric power production, 
the deciding factor will be the cost 
of the atomic unit which replaces fuel 
storage facilities and furnaces. Tak- 
ing data as scheduled in Table [ it is 
possible to estimate the value of plu- 
tonium as a fuel as a function of the 
cost of the atomic unit. 

Break-Even Investment 

The accompanying schedule of 
costs and resultant values shows that 
the “break-even” point for the cost 
of a 20,000-kw. atomic unit is about 
$1,500,000, while for a 100,000-kw. 
unit the “break-even” point is ap- 
proximately $6,000,000. Since the 
true ratio of costs of the respective 
units is less than two, based on the 
judgment of engineers, it seems likely 
that in regions of more or less con- 
stant fuel costs (seaboard areas and 
along rail trunk lines) use of plu- 
tonium will lead to the use of fewer 
but larger power installations. The 
most economic size of station for 
power production is expected to jump 
from an average of 80,000 kw. in 
1939 to something like 150,000 to 
200,000 by 1960, if atomic energy 
is at all applied at that time. 

The tendency of the larger size 
units to be more efficient is borne out 
by a comparison of the competitive 
values of coal and plutonium, as- 
suming otherwise all the data pre- 
sented in Table I. 

Uranium Demand Estimated 

The problem of the over-all de- 
mand upon uranium and the size of 
the effort required for its extraction 
is worth considering. In Tables I 
and II it may be observed that a yield 
of only 550 lb. of plutonium from 
an original 10,000 lb. of uranium 
was assumed. An _ approximately 
equal weight of fission products 
would be formed so that the over-all 
efficiency of uranium use assumed is 
only about 11 percent, the remaining 

89 percent going out with the wastes. 
The process need not be so inefficient 
but even if it were, only 10 tons of 
pure uranium per year would be re- 
quired to supply 10 percent of the 
power that is used in the United 
States. A production of 10 tons, or 
even 100 tons, per year would not 

strain our resources for some time 
to come. 
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DISPATCHER dials only the particular service car wanted 

in this new type FM selective calling system under test by 

Pacific Gas & Electric Co. A 250-watt FM transmitter is 

R. L. BRINTON 

Pacific Gas & Electric Co. 
San Francisco 

Calif. 

BELIEVED to be the first installa- 
tion of selective dial calling to serv- 
ice cars to be made by an electric 
utility, Pacific Gas and Electric Co. 
has under test an installation of FM 
radio in its East Bay Division. The 
trial installation consists of a 250- 
watt land station located in the Divi- 
sion office building in Oakland and 
four service cars equipped with trans- 
mitter-receivers. The single frequency 
of 39.86 mc. is used in both direc- 
tions, this being a frequency assigned 
to public utilities by the FCC for 
special emergency service. Car equip- 
ment consists of a 35-watt transmitter 
and receiver with quarter wave whip 
antenna. 

The one-way selective calling sys- 
tem was chosen because of the condi- 
tions of use by electric and gas 
department servicemen. These men 
leave their cars unattended for vary- 
ing periods while engaged in their 
work. and it is imperative that they 
individually know when they have 
been called, but there is no real need 
for the car operator to be able to 
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Selective Dial Calling 

located in central office building; using four digits and a 

single tone frequency, 84 combinations or cars may be 

dialed with the present equipment 

of RADIO CARS 
Dialing of individual cars proves so satisfactory in 

utility tests that systemwide expansion is planned 

dial the land station or other mobile 
units such as trucks or cars. 

Calling the cars from the land sta- 
tion is by ordinary dial telephone. 
There are 84 possible combinations, 
using four digits and a single tone 
frequency on the selective calling sys- 
tem for a single transmitter. Beyond 
this number a second tone oscillator 
or an additional transmitter would 
be required. Car signals are registered 
by a signal light on the dash and, 
when desired, by blowing the car 
horn. When the car is in motion the 
light signal only is generally used, 
but when the serviceman is away from 
his car the horn is used in addition 
to the signal light. 

Dependable two-way service has 
been experienced within a radius of 
about 10 miles. This rather limited 
coverage results from tall buildings 
and the hilly terrain of the Oakland 
area. The limiting factor is not trans- 
mission from the main transmitter to 
the cars, but the ability of the car 
sets to get back to the land station. 

Experience has shown that it will 
be necessary to install several remote 
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stationary receivers at selected points 
to extend the effective range to the 
entire area to be served. These will 
be connected by company telephone 
line, leased wire, or radio relay link 

to the central control office. They 
will also serve as alternates to pick 
up car signals when the main sta- 
tion receiver is ineffective due to ex- 
cessive diathermy or other local inter- 
ference. It is also probable that one 
or more additional land stations will 
be required to insure dependable cov- 
erage of the entire division beyond 
the metropolitan area under all con- 
ditions. 

The results demonstrated by the 
trial operation of the present limited 
installation, including the selective 

calling system, in affording almost in- 
stantaneous communication with the 
desired service cars in emergencies, 
seem to justify an expansion of such 
facilities. The revision of its regu- 
lations now contemplated by the FCC 
to permit the use of this service for 
normal dispatching and operating 
purposes will further enhance the 
value of this type of communication. 

93 



House Heating with 

EARTH HEAT PUMP 
Full season operation of experimental unit—3-hp. compressor 

and \4-hp. blower—Used 6,357 kw.-hr. for five-room house 

A. C. CRANDALL, Vice-President, Indianapolis Power & Light Co., Indianapolis, Ind. 

HOUSE HEATING by extraction of 
heat from the earth through a circu- 
lating refrigerant has been proven 
practical and economically feasible 
in a one-season test in Indianapolis. 
Continuous records were obtained for 
heat pump operation during the eight- 
month heating season from October 
1, 1945, to May 31, 1946. Outside 

temperatures were as low as 10 deg. 
below zero and the inside tempera- 
ture was maintained at a constant 72 
to 74 deg. every hour during the 
period. 

Natural heat of the earth is trans- 
ferred into the heating system by cir- 
culating a refrigerant through a cop- 
per coil system buried in trenches 
outside the house. A condenser then 
replaces other means of furnishing 
heat in a standard warm air heating 

system. This method puts into the 
house from three and one-half to four 
times the equivalent heat used by the 
electric equipment, making possible 
a reasonable cost for heating with 
electricity. The 350 to 400 percent 
of heat delivered from the energy 
used for operation compares to the 
average fuel furnace delivery of about 
50 to 60 percent of the heat in the 
fuel. 

Electric Consumption 

Total electric consumption for the 
eight-month heating operation was 
6.357 kw.-hr., of which 6.013 kw.-hr. 
were used by the 3-hp. motor drive on 
the compressor and 344 kw.-hr. by the 
$-hp. blower fan. Average monthly 
load factor during the eight-month 
period was 28 percent, with 50.2 per- 

HEAT TRANSFER UNIT in house is connected to earth coils laid in trenches 

rCondenser No./ 

Access door-- 

Humidifier” 

Connections fo 
earth cor/s 

“--Cold air inlet 

November 

cent during December and 5.5 in May. 
Heating equipment for this test was 

installed and operated in his home by 
Robert C. Webber of the Indianapolis 
Power & Light Co. and the test data 
were assembled and reported by Roy 
Thurman of the company’s heating 
sales department. 

Description of House 

Mr. Webber’s home is on one floor, 
with five rooms and bath and a full 
basement. House size is 31 ft. by 28 
ft., first floor contents 6,944 cu. ft., 

wall exposure 944 sq. ft. and glass 
surface 151 sq. ft. Construction is 
sheathing with rock wool insulation. 
Ceiling is lath and plaster with two 
inches of insulation and part of the 
attic is floored. The basement con- 
tains 6,076 cu. ft. and has concrete 

block walls exposed 14 ft. above 
grade. Nine tons of coal were used 
during the winter of 1943-44, before 
the house was completely insulated. 

Using ASHVE heat loss coefficients 
minus 10 to 70 deg. F. and one-half 
air change infiltration, the total radia- 
tion required is 38,193 Btu. per hour 
and 11,472 Btu. per degree-day. Esti- 
mates for other means of heating for 
the 1945-1946 heating season are: LI,- 
213 lb. coal; 196,220 cu. ft. (570 

Btu.) gas; or 785 gal. fuel oil. 

Heat Pump Operation 

Three coil units of 3-in. copper tub- 
ing were installed outside the house 
for this trial operation. Coil No. | 
has 100 ft. of tubing 4 ft. 6 in. deep 
in a 17-ft. trench; coil No. 2 has 200 
ft. 3 and 4 ft. deep in a 50-ft. trench, 
and coil No. 3 has 200 ft. 5 and 6 ft. 
deep in another 50-ft. trench. Valves 
were arranged to cut coil sections in 
or out of the circulating system in this 
test. The amount of tubing required 
and the details of its installation are 
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HOME HEATED—Five-room house in Indianapolis was 

The chimney would be omitted maintained at 72-74 deg. 

on a new house with heat pump. 

subject to further investigation for 
various types of soil and other condi- 
tions for a particular heat pump oper- 
ation. 

The accompanying sketch shows the 
arrangement of con- 
denser and connections to the under- 
ground tubing. A 3-hp. motor drives 
the compressor to pump liquid re- 
frigerant through the tubing and con- 
denser. House air is circulated 
through the condenser unit and into 
the air ducts, with filtering and hu- 
midity control arranged as in other 
heating systems. 

compressor, 

During the summer the process is 
reversed and the condenser becomes 
the evaporator while the earth coils 
become the condenser. thus removing 
heat from the house. 

With the lower temperature of the 
heat source, more circulation of warm 

air is necessary and in this installa- 
tion 6.7 changes of air per hour were 
provided, This is an advantage in 
comfort since the air is not de-vital- 
ized by extremely high furnace tem- 
peratures. Recording thermometer 
records at the condenser showed the 
relatively small change in temperature 
at the heat source. On January 27, 
for example, the cold air entering the 
condenser averaged 69 deg. and the 
warm air leaving the condenser aver- 
aged 110 deg. The average outdoor 
temperature that day was 10 deg. and 
the house temperature was maintained 
between 72 and 76 deg. 

Record of Data 

The close relation of energy con- 
sumption and degree-days is shown in 
the accompanying curves. There was 
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Garage is not heated 

Monthly Record of Heat Pump 

Electric Consumption 

Degree 

Days 

Kw.-Hr. Running Load 
Used Time-Hr. Factor 

418 138.0 18.5 
815 268.5 37.3 
1459 373.3 50.2 
1435 343.1 46.1 
1132 253.5 37.6 
527 119.4 16.1 
406 94.2 13.1 
165 40.7 5.5 

6357 1630.7 28.0 

a total of 7,620 degree-days during 
the eight-month season, based on dif- 
ference between inside and outside 
temperatures. Average energy con- 

sumption, with total 6,357 kw.-hr. 

used, was 0.835 kw.-hr. per degree- 
day. The total compressor running 
time was 1,630.68 hours. 

Calculated performance data on 
heat delivery are: 

Btu. to first floor 

Btu. to basement 
Total Btu. to home ... . 78,488,000 

Btu. electric input 21,714,000 

Coefficient of performance . .3.61 

From these data, the actual Btu. 
input per degree-day was 10,300 and 
the actual consumption per degree- 
day per thousand Btu. was 0.081 kw.- 
hr. For estimating purposes, the M- 
Btu. per degree hour of any building 
times the total degree-days of the lo- 
cality is multiplied by a factor, which 
for this installation is 1.94, to give 
the kw.-hr. consumption for the heat- 
ing season. 

The multiplying factor 1.94 is for 
the coefficient of performance of. 3.61 
at the Webber home. This is, of 
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HEAT PUMP—Experimental installation is connected 

to hot air circulating system. Standard model could 

be in compact unit for utility room installation 

course, for a particular set of condi- 
tions of soil and operation. 

Further Investigation Needed 

Before it is possible to make fairly 
accurate estimates of heating by earth 
pump operation in other localities and 
under the many variable conditions 
of soil, a considerable amount of re- 
search and testing is necessary. It is 
hoped, however, that this report of an 
actual installation under average op- 
erating conditions will help give to 
other utilities an idea of the practica- 
bility of electric power use in house 
heating with the earth heat pump. 
The consumption data may also assist 
in estimating the potential load and 
distribution cost factors involved in 
this possible market for service. 

ELECTRIC LOAD and temperature 

data in degree-days for 10- day 

periods for eight months 



PRIMARY 

Aerial Cable Designs 
A. S. BROOKES, Engineer, Public Service Electric and Gas Co., Newark, N. J. 

PRIMARY AERIAL CABLE* de- 
signed for use in areas with heavy 
trees to give better performance than 
the conventional open-wire line has 
been in use for a number of years. 
The resumption of construction with 
the easing of war-time restrictions 
and the availability of new insulating 
materials has brought new interest 
in aerial design. 

Each of the cable manufacturers 
has contributed materially to the 
progress which has been made in the 
design of primary aerial cable. The 
manufacturers have been most co- 
operative in furnishing data for this 
report, which discusses the many de- 
sign variations which occur as a re- 
sult of manufacturers’ and users’ 
preferences. The manufacturer of a 
particular design is identified only 
where it is important. 

Primary aerial cables for operation 
from 600 volts to 13.2 kv. and higher 
are available, either with corona-re- 
sisting rubber insulation and a ne- 
oprene jacket or with polyethylene. 
Further developments leading to im- 
proved insulations are also clearly to 
be expected in the not too distant 
future. Omission of shielding up to 
5 kv. and the use of shielding above 
5 kv. is fairly general. The user can 
select a cable knowing that there is 
general agreement on the major 
features and that he will receive a 
satisfactory cable. There is an inter- 
esting variety of opinions on the 
minor features, with numerous fac- 

tors that must be specified to meet 
location conditions. 

There are two major types of 
mechanical construction: (1) Type 
SS with galvanized steel wire cover- 
ing for protection and support (simi- 
lar to submarine cable), and (2) 

preassembled aerial cable with the 

* Adapted from a presentation before a recent joint 
meeting of the Cable Engineering Section of the 
Asseciation of the Edison Illuminating Companies 
and the Edison Electric Institute Transmission and 
Distribution Committee at Chicago. 
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High points on preassembled design—Interest centers 

on corona-resisting rubber and polyethylene for insula- 

tion—Non-shielded design favored for 5 kv. and below 

—Lay and lashing outlined—Messenger conductivity 

needs further consideration 

individual conductors bound to the 
supporting messenger. The latter is 
essentially a factory-assembled ver- 
sion of the telephone companies’ 
method of supporting aerial cable by 
spinning a lashing around aerial 
cable and messenger. Since most in- 
terest today is centered on the pre- 
assembled design and its many varia- 
tions, this presentation will deal 
entirely with this type. Numerous 
installations using varnished cambric 
insulation exist, but since interest 

today is centered on corona-resisting 
rubber and polyethylene, only these 
insulations will be described. 

Conductors 

There is reasonable but not com- 
plete agreement on conductors and 
stranding. To prevent “bird caging” 
of the strands and possible consequent 
damage to the insulation, Class C 
stranding is used for all sizes. This 
means, taking No. 2/0 as an example, 
37 strands instead of the usual 19 
strands of Class B. Some manufac- 
turers are furnishing solid conductors 
in the smaller sizes. In some instances 
the users are requesting Class B 
stranding. 

Lead or lead-alloy coated wires 
are used under all the rubber-like 
types of insulation. Uncoated strands 
are the rule under the thermoplastic 
synthetics. 

Rubber Insulation 

Corona-resisting rubber compounds 
are the most widely used form of 
insulation. This is usually oil-base 
rubber with a Buna-S base, but the 

Kerite Co. uses its own special com- 
pound and General Electric Co. is 
now furnishing a butyl rubber com- 
pound. Oil base rubber compound 
using natural rubber gave good per- 
formance before the war and _ the 
product using Buna-S appears en- 
tirely comparable. It is possible that 
the picture may change as butyl rub- 
ber becomes available in larger quan- 
tity and natural rubber returns. in 
quantity. 

On insulation thicknesses, most 
manufacturers are adhering to the 
wall thicknesses in the new IPCEA 
rubber specification: approximately 
10/64-in. insulation for 4,150-volt 
operation and 19/64-in. insulation 
for 13.2 kv. 

Corona Cutting 

There is some question of what 
should be done at the surface be- 
tween the insulation and strands. This 
is naturally a critical point for 
corona cutting to start. The four 
methods in use are: 

1. Reliance upon adhesion _be- 
tween the strands and a tightly formed 
layer of insulation. 

2. Use of a cement to increase ad- 
hesion between the strands and the 
compound. 

3. Use of a semi-conducting tape 
between the strands and the rubber. 

4. Use of a thin layer of conduct- 
ing rubber between the strands and 
the compound. 

Apparently each manufacturer is 
able to obtain better test results with 
his own method. We have cable of the 
three types in service. Although our 
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service experience is very limited, no 
trouble has developed which could be 
traced to this point. It is apparent 
that the type which the user selects 
will depend upon his desire for 
“clean stripping.” The use of higher 
operating voltages will have some in- 
fluence upon the necessity for care 
in making the choice. All agree that 
the factor is unimportant under 2,000 
volts and only slightly important at 
4,150 volts. 

Polyethylene Insulation 

Use of polyethylene for primary 
aerial cable is under extensive in- 
vestigation. This insulation in war- 
time use was so promising that in- 
terest has been aroused. Numerous 
experimental installations have been 
made, but the total use is still small 
compared to that of its older com- 
petitor. 

The advantages of polyethylene 
are: 

1. High dielectric strength. 
2. Low power factor. 
3. Low dielectric constant. 
4. Stability. 
The disadvantages are the abrupt 

softening at about 105 deg. C. and 
its high coefficient of expansion. This 
latter feature has made it necessary 
for the manufacturers to use great 
care to prevent void formation when 
extruding heavy walls. 

Polyethylene is resistant to corona 
cutting but concentrated discharges 
will cause failure, apparently by a 
local melting of the compound. Ex- 
perience is needed to determine more 
definitely under what voltage and 
operating conditions such failures 
can occur. 

Polyethylene does deteriorate in 
sunlight but this defect is probably 
overcome by the use of a pigment 
in the polyethylene to prevent light 
transmission. The color and type 
of pigment used varies. 

Major differences of opinion exist 
in regard to wall thicknesses. Poly- 
ethylene has shown excellent dielectric 
properties during the few years it 
has been used. If assurance of long- 
time stability were at hand, thin 
walls could be used, probably with 
impulse strength the determining fac- 
tor. Individual judgments of the 
thicknesses required for satisfactory 
long-time power service vary greatly. 
Several manufacturers are stressing 
the need for conservatism and advo- 
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cating wall thicknesses equal to those 
used for oil base rubbers, such as 
10/64 in. for 5-kv. cable. Others 
point out that no deterioration has 
yet been found in service and suggest 
using wall thicknesses equal to those 
used on paper-insulated cable, name- 
ly, 6/64 in. for 5-kv. cable. Both 
values are in use. Only time will 
yield the answer. 

Jackets and Shielding 

To shield or not to shield is the 
question which must be answered be- 
fore jackets are considered. The 
manufacturers agree that shielding is 
required on either insulation above 
5 kv. and that satisfactory operation 
below 5 kv. can be obtained without 
shielding. 

Operating considerations are all 
important when considering whether 
to shield 5-kv. cable. The intrinsic 
soundness of electrical design of 
shielded cable appeals to many utili- 
ties as well as its apparent safety fea- 
tures. It is not easy to work on a 

shielded cable when it is energized, 

but some feel that it can be done. The 
unshielded cable has usually been 
chosen by utilities who plan to work 
on the cable when it is energized. 

The majority opinion is in favor 

of non-shielded design for 5-kv. 
cable. Neoprene is the accepted 
jacketing material for use on the rub- 
ber corona-resisting insulations when 
the shielding is omitted. Jacket thick- 
nesses have been pretty well stand- 
ardized and are covered in the new 
IPCEA specification. The importance 
of good adhesion between the insula- 
tion and jacket is well recognized. 
Polyethylene insulation is offered 
with no jacket. 

Outer Shielding* 

The term “shielding” generally re- 
fers to a layer of conducting material 
which is placed around the outer sur- 
face of the insulation on each indi- 
vidual conductor of a cable. Such 
shielding is generally grounded. Its 
purpose is to improve the electrical 
characteristics of the cable by dis- 
tributing the electrical stress in the 
insulation and keeping all stresses 
radial. In addition, shielding im- 
proves the cable surge strength and 
provides increased safety for per- 
sonnel by keeping the outer surface 
of the cable at ground potential. 

Two types of shielding are in use 
on primary aerial cables, metal tapes 

*It was suggested that the author amplify the 
original paper's discussion of shielding—Editors. 

FIG. 1—Conductors are cabled around the messenger and the direction of 

lay is reversed at 15-ft. intervals, at which points the conductors are lashed 

to the messenger. . . FIG. 2—Conductors are practically parallel to the mes- 

senger and are bound to the steel or copperclad-steel messenger by a con- 

tinuous metal tape such as copper. . . FIG. 3—Conductors are twisted 

together and direction of lay is reversed at regular short intervals. Con- 

tinuous metal tape binds conductor assembly to messenger 
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and semi-conducting jacket material. 

The metal shielding is the most wide- 
ly used form and consists of tapes 
wrapped over the insulation. Some 

of the materials used are: aluminum 

bronze, ambrac, tinned copper and 
tinned bronze. Numerous _installa- 
tions exist with a 5-mil tape. Some 

users believe that such a tape is too 

thin to resist mechanical injury dur- 
ing installation but no cases of 
trouble have been reported. Tapes of 

10-mil and greater thickness have 
been used. Above 10 mils there is 

some doubt as to whether the stiffness 

of the tape will permit as neat and 

tight a wrapping job. 

Semi-Conducting Shielding 

Semi-conducting shielding on the 
ozone - resisting rubber - insulated 
cables, as offered by several manu- 
facturers, is provided by using a 
jacket of low resistance neoprene. 

This so-called “conducting” neoprene 
will maintain the outside of the con- 
ductor at ground potential and pro- 
vide the good electrical characteris- 
tics of a shielded cable if grounding 
points are provided every few inches. 

One manufacturer states that he 
usually furnishes a_ braid over 
shielded cable while another says 
that he occasionally does. These rep- 
resent the extremes of opinion. There 
is little doubt that the braid offers 
good initial abrasion resistance which 
may be of assistance in pulling. On 
the other hand. the braid will rot and 
festoon after a period of years. 

Phase Marking 

The types of phase marking , for 
non-shielded cable are interesting al- 
though they have no influence on 
the cable operation. Some of the 
variations found were: 

1. Colored neoprene. 
2. Outer thin layer of neoprene 

colored. 

3. Inner thin layer of neoprene 

colored with color extending through 
bead. 

1. Colored tapes under neoprene. 
®. One, two or three ridges on 

jacket. 

6. Phase 

jacket. 

The marking methods for the 

shielded type of cable are more uni- 
form, as usually the identification is 
impressed on the shielding tape. 

While the user can decide for him- 

numbers moulded into 
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self which colors represent which 
phases, actual wording is used on the 
jacket in some instances and on the 
shield usually. Some manufacturers 
have expressed the hope that the utili- 
ty industry would adopt either 1, 2, 
and 3 or A, B, and C as standard 

phase designations and not use both. 

Mechanical Arrangement 

On preassembled aerial cable the 
messenger and the cable are bound 
together by the manufacturer and in- 
stalled as a unit by the user. Under 
the usual arrangement the three con- 
ductors are cabled together with a 
long lay (40 to 60 in.) and the as- 
sembly is lashed to the messenger 
with a soft copper ribbon varying in 
width from 0.250 to 0.375 in. and in 
thickness from 40 to 20 mils. The 
lay of the lashing ribbon is short. 
being from 3 to 4 in. The manufac- 
turers are equally divided between the 
practice of crimping the lashing rib- 
bon to the messenger and not crimp- 
ing. Crimping is the normal result of 
one type of manufacturing operation 
and might appear to give an ar- 
rangement less likely to slip and to 
turn during pulling. On the other 
hand, omission of crimping gives a 
structure which may be less likely 
to loosen under the strains of pulling 
in. 

American Steel and Wire Co. is 
furnishing a construction with the 
conductors cabled around the mes- 
senger. The direction of lay is re- 
versed at 15-ft. intervals, the conduc- 
tors being lashed to the messenger at 
the reversal points. 

The Okonite Co. is furnishing a 
design with the conductors cabled to- 
gether with a short lay, the direction 
of lay being reversed at short inter- 
vals. This construction was devel- 
oped in response to a utility request 
for a cable which could be opened up 
farther than the usual construction 
to facilitate the making of taps with 
the cable energized. 

Messenger 

Most commonly used messenger is 
Copperweld although bronze, copper- 
steel composite and copper-copper- 

weld composite are used. Ample data 
on strengths and sagging under the 
various degrees of loading are pub- 

lished by each company and no at- 
tempt will be made to review these 
data. 
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The question of messenger con- 
ductivity is one for the utilities to 
answer. A uniform answer would be 
of advantage. It is usual to specify 
messenger conductivity equal to that 
of the cable conductor on single- 
phase designs. A common require- 
ment on_ three-phase 

messenger conductivity equal to 50 

percent of the conductor. One manu- 
facturer is suggesting 35 percent as 
a desirable value. One utility is 
specifying 50 percent conductivity on 
cable sizes up to No. 2 and 33 percent 
for cables with larger conductors. It 
is possible that more careful consid- 
eration of this question could result 
in cheaper messenger requirements. 

cables is 

Splicing and Potheads 

Recommended splicing technique 
for the rubber type compounds vary 
but no unusual problems exist. Ozone- 
resisting rubber tape is available for 
splices. manufacturers are 
recommending an outside layer of 
neoprene tape. This tape is being 
improved but some of it has rather 
limited shelf life. 

The question of how 
polyethylene-insulated cable always 
precipitates an argument. The trend 
seems to be toward the use of a pres- 

sure-sensitive (adhesive-backed) pol- 
yethylene tape. There are at least two 
companies which can supply this kind 

Some 

to splice 

of tape. 
At the lower voltages of 5 kv. or 

less, no special termination arrange- 

ments are necessary on the unshielded 
types. Stress cones are used to end 
the shielding on the shielded types. 

At what voltage potheads become nec- 

essary depends upon local atmos- 

pheric dirt conditions. 

Operating Temperatures 

Rating for the rubber compounds 

is usually computed on the basis of 

a 40 deg. C. ambient and a 75 deg. 

C. copper temperature. On_polye- 

thylene both 75 deg. C. and 80 deg. 

C. are recommended temperatures for 

normal operation. 

Following manufacturers have ©o- 

operated in furnishing data for this 

paper: American Steel and Wire Co., 

Anaconda Wire and Cable Co., Gen- 

eral Cable Corp., General Electric Co., 

Habirshaw Wire and Cable Division 

(Phelps-Dodge). The Kerite Co.. The 

Okonite Co. and Simplex Wire and 

Cable Co. 
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KF useEs Replace Circuit Breakers 

On Station Feeders 

Ae 

PROTECTION for station feedegs is 

afforded by an enclosed high-current 
copper fuse which is applicable not 
only to customer’s service connections 
but to station disconnect panels and 
to installations where problems of 
selectivity may be encountered. These 
fuses were installed on station feeders 
as a part of the modernization pro- 
gram adopted for the Sherman Creek 
Station of Consolidated 
of New York, Inc. 

In this 

Edison Co. 

120 /208-volt, 
radial-type 

distribution system is used to supply 

station a 

three-phase, four-wire, 

small auxiliary power requirements 
and lighting loads within the station. 

Standard 60-cycle distribution 
transformers are used to reduce the 
voltage to 120/208 volts and are fed 
individually from the main 13.8-kv. 
feeder bus through automatic circuit 
breakers. These transformers are 
banked on the low-voltage side 
through automatic air circuit break- 
ers and a synchronizing bus, and the 
short-circuit current may reach ex- 
tremely high values. Each light and 
power distribution panelboard is con- 

A 
Typ cal 

(ole Te Medea) 

FIG. 1—Schematic connections for 

power supply to station auxiliaries; 

Z-type fuses used on load feeders 
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deBELLIS, Inside Plant Engineer, Consolidated Edison Co. of New York, Inc. 

High interrupting capacity fuses used instead of auto- 

matie eireuit breakers on feeder eireuits for station 

auxiliaries—Designed with long time-eurrent charae- 

teristics—Economy and low maintenance are factors 

nected to a transformer and also to 
the synchronizing bus through auto- 
matic air circuit breakers. See Fig. 1. 

The branch light and power feed- 
ers are of non-leaded cable and are 
fed radially from the various panel- 
boards. Each feeder is equipped with 
a gang-operated disconnect switch 
and a set of the new special high in- 
terrupting capacity fuses known as 

“Z” type fuses (Fig. 2). The fuses 
afford short-circuit protection and 
provide selectivity with the automatic 
breakers and the commercial type 
fuses located at individual loads fed 
by the feeder. Their functioning is 
substantially uniform in winter and 
summer. Referring to Fig. 3, it will 
be noticed how selectivity can be ob- 
tained. The time-current curve for 
the Z-type fuse lies between the curves 

for the breakers and the load fuse. 
When a short circuit or a ground oc- 
curs at the load, the load fuse opens 
the feeder circuit. For a short cir- 
cuit at or near the distribution panel- 
board the “Z” fuse is capable of 
interrupting the 40,000 amp. that 
could be fed to a feeder fault. 

For economic reasons the Z-type 
fuses are used in lieu of automatic 
circuit breakers, as operations do not 
require switching of loaded feeders at 
this location. From an economical 
standpoint first cost is less; a saving 
of 15 percent is made by use of the 
combination of fuse and switch in 
comparison to a circuit breaker. First 
cost plus selectivity is an outstanding 
feature for the installation. 

The fuse is a Consolidated Edison 
development. It is a plane or flat 

FIG. 2—Three Z-type fuses with covers removed. Ends of H-shaped elements 

have two-hole mounting lugs for good contact with terminals. Compartment 

docr is mechanically locked closed except when switch is open 
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type, made of copper, and is H-shaped 
with the center section as the current- 
interrupting portion. See Fig. 4. The 
center section is specially shaped to 
obtain the desired current-time char- 
acteristic. Mechanical properties of 
the metal allow the fuse to be bolted 
securely and permanently to the 
buses, and so reduce the difficulties of 
poor contact due to the flow of fuse 

metal under pressure experienced 
with low-melting-point fuse metals 
such as zinc. Each fuse is covered 
by a molded cement-asbestos remov- 
able enclosure which functions to 
limit arcing, burning, and the spat- 
tering of metal upon blowing. 

Fuse designation, instead of having 
a current rating, has a number which 
is the fuse thickness in hundredths of 
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FIG, 3—Circuit opening time-current characteristics of protective equipment 

in station light and power distribution system 

FIG. 4—Z-type fuse outline and temperature gradient. 

copper fuse blows. 

X indicates where 

B indicates bolt holes in mounting lugs 

Ternperoture 
: gradient 

an inch. In this particular applica- 
tion Z-5 and Z-7.5 fuses, having mini- 
mum circuit opening currents of 800 
amp. and 1,200 amp. respectively, are 
used in feeders varying in size from 
one No. 2 conductor per phase to two 
500,000-cir. mil conductors 

phase. 
Lower maintenance than a circuit 

breaker is obtained. 
The distribution panelboards are 

dead-front construction and house the 
remotely controlled automatic cir- 
cuit breakers, load bus, gang oper- 
ated feeder disconnect switches, and 
the Z-type fuses. 

per 

Manual Operating Handles 

Manual operating handles for the 

disconnect switches are mounted on 

the front of the steel, dead-front pan- 

els (Fig. 5). Their operating link- 
ages extend through the fuse panels 
to the rear and connect to the main 

operating arms of the disconnect 
switches, which are mounted on the 

rear of the fuse panel directly behind 
the operating handle. The switch 
blades are accessible only from the 
rear of the cubicle. 
A new switchboard, similar to the 

one described, also has been installed 
at Hell Gate Station in connection 

with the installation of a high-pres- 
sure boiler and turbo-generator unit 

at this station. 

FIG. 5—Two enclosed Z-type fuses 

in a_ panelboard compartment. 

Linkage at top center of compart- 

ment extends from the operating 

handle on front of panelboard to 

the operating arm of the discon- 

nect switches which are mounted 

on the rear of the fuse panel 
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H.E. CARNEY 

Manager, Commercial Dept. 

The Toledo Edison Co. 

IN THE PERIOD that lies ahead 
commercial lighting activities of the 
Toledo Edison Co. will have four 
principal aims: 

1. To maintain and improve pres- 
ent good relations with commercial 
customers. 

2. To increase the load per sq. ft. 
of commercial space now in use. 

3. To develop better load at new 
locations and expand the uses of elec- 
tricity. 

4. To achieve these ends with 
lighting, wiring, ventilating and cook- 
ing specialists who promote new uses 
but do not sell equipment directly. 

It is axiomatic that the progress 
and development in community or 
neighborhood depends largely on the 
acceptance and use of modern light- 
ing by store owners and _ business 
managers in the area; that better 
lighting means better business for 
them. The company’s future lighting 
promotion activity will seek to carry 
this message to local businessmen in- 
dividually and through cooperation 
with architects and civic groups 

The staff that will do the actual 
promotional work with the customer 
will consist of ten men. There will 
be four fixed-territory lighting sales- 
men who will analyze needs and 
recommend lighting improvements, 
each in his own specific area. Two 
veteran special lighting representa- 
tives, working as prospect getters, 

will do “bird-dog” work and promote 
special seasonal lighting. An elec- 
trical engineer will be retained for 
adequate wiring promotion among 
architects, builders, electrical con- 
tractors, owners of apartment build- 

ings, schools and public office build- 
ings. A restaurant cooking specialist 
on the staff will promote counter ap- 
Pliances and be responsible generally 
for up-grading the restaurant market. 
He will also work with hotel and res- 
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Commercial Lighting Sales 
GEARED TO Field Promotion 

COMMERCIAL LIGHTING DEPARTMENT 

No, of Calls: 

Party Intvd, — 
Kind fhe, — 

COMMERCIAL LIGHTING DEPT. Weekly Report 

Number & Type of Installations with K.W. Increases 

sg te Interiors 
From | adnan 

ae en 

ACTIVITY REPORT FORMS—Customer activities of territorial lighting 

salesmen in Toledo are recorded on the above daily and weekly report 

forms. 

taurant supply house companies in co- 
operative market development. Final- 
ly, two men will promote the sale of 
commercial refrigeration units, ven- 
tilating equipment, water coolers, 

These men are under the super- 
vision of the appliance sales depart- 
ment, on salary and commission. 

Selection of men for these jobs has 
been and will continue to be on a 
quality basis. In selecting qualified 
men for each assignment, use is being 
made of Scott Associates of Detroit, 

specialists in aptitude testing. The 
Marsaille Rorschach test is used. 

The four lighting territory men are 
required to file daily reports and 
weekly summaries of their customer 
calls. Five or more daily customer 
contacts per man are anticipated, 
covering either lighting survey or 
layout activity. Compensation is 
$200 base salary plus a load-building 

Data on daily report form is posted to customers’ record cards 

bonus. This bonus is paid on added 
new load and increased load in 
present lighted areas; $1.50 per kw. 
of load in new connections and $3 per 
kw. for increased load. Each terri- 
tory should produce 60 kw. a month 
for the next three or four years, it 
is estimated. 

The two special lighting represen- 
tatives are expected to file ten can- 
vass reports daily, indicating leads to 
prospective new loads. A_ weekly 
summary will be required in addi- 
tion. Their compensation is $300 per 
month. They are under the depart- 
ment manager’s immediate direction. 

To supplement the personal con- 
tacts of the sales staff with customers, 
the company sends to them according 
to their interests the magazines, “To- 
day’s Business,” “Electricity in Busi- 
ness,” “Food Service News,” and 
“Electricity in Building.” 



Low-Impedance Transformers 

LOW-IMPEDANCE transformers on 

radial-type distribution systems have 
definite, inherent advantages over 

those with higher impedance. This 
conclusion has been reached after 13 
years’ experience with low-impedance 
units and is based on the observations 
that such transformers will give: 

1. Better service to customers; bet- 
ter normal regulation and lower volt- 
age fluctuations. 

2. Substantial savings in investment 
in both transformers and secondary 
conductors. 

3. Less kva., and a corresponding 
investment saving, in capacitors re- 
quired for power factor correction. 

A distribution transformer impe- 
dance of 2.4 percent—in preference 
to the usual 3 to 4.5 percent—was 
recommended to and adopted by one 
large utility about 1933. This recom- 
mendation was the result of a study 
of the relationship of transformer 
impedance to quality of service and 
distribution investment and grew out 
of voltage problems experienced with 
electric refrigerators and other utiliz- 
ation equipment. 

Improvements in service and sav- 
ings in investment possible through 
the use of low-impedance distribution 
transformers will be explored in this 

FIG. 1—Voltage drop on 25-kva. 

transformer for different values of 

transformer impedance. Curves are 

for 90 percent power factor load 

Voltage Drop, Percent 

Transformer |inpedance, Percent 

article, which will also examine rela- 
tionships between transformer im- 
pedance and normal regulation on a 
distribution system, voltage fluctua- 
tions and system reactive kva. 

Normal Regulation 

Low-impedance transformers tend 
to improve normal system regulation 
by decreasing the spread between sec- 
ondary voltages on lightly and heav- 
ily loaded distribution transformers. 
In the area served by the utility re- 
ferred to, distribution transformers 
are supplied by 4-kv. feeders equipped 
with induction regulators. 
These regulator settings are based on 
data from recording voltmeters con- 
nected to the secondary of the trans- 
former (of a given feeder) having 
the highest primary voltage. Regu- 
lator no-load and compensation are 
then set to give desired regulation, 
including an allowance for trans- 
former voltage drop. It should be 
noted, however, if voltmeter read- 
ings for use in setting regulators are 
taken on a heavily loaded trans- 
former that lightly loaded units will 
experience high secondary voltage. 

Conversely, data taken on lightly 
loaded transformers will result in low 
voltage on heavily loaded ones. In 

therefore, a transformer 
with average loading is to be pre- 
ferred as a regulating center where 
possible, in order to minimize (but 
not eliminate) this effect. 

If all transformers supplied 
through a given regulator could have 
the same load characteristics, the 

same percent peak load and percent 
impedance, voltage drop in_ these 
transformers would be practically 
eliminated as a factor in normal regu- 
lation. Obviously no such degree 
of perfection can be reached. 
Maximum loading permitted in 

residential distribution 

voltage 

practice, 

transformers 

is usually about 140 percent. But 

due to the difference in time of peak 

load various the 

actual load variations among units at 
any time may range from 40 to 140 
percent, 

Effect of transformer impedance 
voltage drop in 

on transformers. 

on transformers 

November 

loaded at 140, 100 and 40 percent of 
rating at 90 percent power factor is 
shown in Fig. 1. The curve for 100 
percent load brings out the differ. 
ence in voltage drop “spread” in 
voltage for the other two loading con- 
ditions with different values of trans- 
former impedance. Voltage varia- 
tions resulting from use of 5 percent 
impedance transformers are thus seen 
to be about 1.8 volts greater, on a 
120-volt base, than for the 2 percent 
impedance units. The 2.4 percent 
impedance transformer is about 0.7 
volts better than the 3.5 percent trans- 
former (average value for a number 
of standard transformers checked). 

The distribution engineer’s job re- 
quires constant vigilance in keeping 
the spread in voltage within accepta- 

The variation in voltage 
from trans- 

former voltage drops must frequently 
be offset by increased copper in the 
primary and secondary conductors of 
the system. with accompanying in- 
creases in investment. 

ble limits. 

resulting non-uniform 

Voltage Fluctuations 

Voltage fluctuation resulting from 
the starting-current of motors, the op- 
eration of resistance welders or other 
apparatus, may become a_ problem 
from either (or both) of two causes: 
(1) Effect of instantaneous voltage 

changes upon lighting equipment or 
other apparatus on the same trans- 
former circuit; (2) voltage drop may 

prevent satisfactory operation of the 
very equipment causing the fluctua- 
tion. 

Most lighting voltage fluctuation 
problems arise from the starting of 
120-volt fractional horsepower motors 
and larger 240-volt, single-phase mo- 
tors on residential transformers. Fig. 
2 (a and b) shows the effect of start- 

ing 120- and 240-volt motors that are 
connected to residential transformers 

of various sizes having 2.4 percent 
and 3.5 percent impedance. Since 

welders usually operate at power fac: 

tors of 50 percent, curves of Fig. 2 
(b) may be used also to find the 

effect of welder currents taken [rom 
power (or lighting) installations. 

To assure a reasonable standard of 
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Pay Distribution Dividends 
H. E. 

service, values of voltage fluctuation 
permissible with lighting load have 
been established for distribution 
planning. If fluctuations resulting 
from the voltage drop in the trans- 
former and secondary conductors ex- 
ceed the allowable value. a larger 
transformer or larger secondary con- 
ductors must be used. Fig. 3 shows 
the voltage drop on three spans 
(about 270 ft.) of secondary mains 
due to a 30-amp. starting current at 

120 volts and 100 amp. at 240 volts. 

Motor Starting 

Consider, for example. that a mo- 
tor with a 30-amp. starting current 
is to be connected and that the maxi- 
mum allowable drop on 
transformer and secondary mains is 

5 volts or 4.2 percent. Referring to 
Fig. 2 (a) the drop in a 73-kva., 
2.4 percent impedance transformer is 
1.5 percent and in a 3.5 percent im- 
pedance unit, 2.1 percent. Drop on 

No. 2 secondary conductors (Fig. 3) 
is 2.7 percent. Assume that thermal 
requirements and allowance for load 
growth can be satisfied by installa- 
tion of a 73-kva. transformer and No. 
2 secondaries. The requirements of 
4.2 percent maximum voltage drop 
can be met, therefore. (a) by using 
a 7}-kva. transformer of 2.4 percent 
impedance with No. 2 secondary 
mains, (b) a 10-kva. transformer of 

3.9 percent impedance with No. 2 
secondary (c) a 74-kva. 

transformer of 3.5 percent impedance 
with No. 0 secondaries. 

The larger 
Fig. 4(a), would represent an in- 

crease of 41 percent in investment in 

secondary mailtfs 

voltage 

mains or 

copper. according to 

and larger trans- 
to Fig. 4(b), it 

increase of 19 
Numer- 

that 
can be made by 

using low-impedance transformers. 

formers: 

would 

according 

necessitate an 

percent in transformer cost. 

ous similar shown, cases hay e 

substantial savings 

Comparable cases are frequently 

found for welder installations and for 

transformers supplying large motors, 

Where the size of the transformer is 

dictated by the necessity for main- 

taining adequate voltage at the termi- 
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Distribution Planning Engineer, Commonwealth Edison Co., 

nals of the apparatus to insure satis- 
factory operation of the welder or 
starting of the motor. Those prob- 
lems rffay involve relatively large 
transformers with correspondingly 
greater savings resulting from the use 
of lower impedance units. 

Power Factor Correction 

Many electric utilities have adopted 
the policy of installing capacitors on 
their distribution system to reduce 
the kva. demand. Because of the 

smaller reactive component in the 

the use of 

low-impedance transformers in pref- 

erence to high-impedance units results 

transformer load losses. 

Chicago, Ill. 

in a higher system power factor with 
a corresponding saving in required 
corrective capacity. Although this 
effect is relatively small for small 
transformers, it becomes an important 
item for larger units and for the sys- 
tem as a whole. 

Referring to Fig. 5, it shows the 
capacitor kva. needed to offset the 
reactive kva. in 100-kva. transformers 
of different impedances. It is esti- 
mated that the total effect of using 
2.4 percent instead of 3.5 percent im- 
pedance units on one system, with 

which the author is familiar, will 
amount to a saving of about 10,000 

kva. in capacitors. 

FIG. 2—Voltage drop in 240-volt transformers of different impedance when 

serving (a) load at 120 volts, 75 percent power factor; (b) 100-amp. load 

at 240 volts, 50 percent power factor ... FIG. 3—Voltage drop in three 

spans (270 ft.) of secondaries carrying different amount of load with various 

correct for leakage reactance of a 100-kva. transformer carrying rated load 

transformers of different sizes . . . FIG. 5—Capacitor kva. required to 

correct for leakage reactance of a 100-kva. transformer carrying rated load 
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(PINION 
Real Public 

UNFORTUNATE as it was for all parties that the 
Duquesne Light Co. and its employees were unable to 
compose their differences without a strike, the 27-day 
struggle which ended in Pittsburgh recently has at least 

Service 

one merit. 

That would be the superb demonstration by company 
executives and their top supervisory personnel of their 
devotion to their first job—public service. Only a few 
times in 27 days did the company have to drop any of 

that portion of its load which it undertook to serve in 
spite of the walkout. In all known cases but one, the 

outages were due to sabotage, the other to a storm. In 
every case, service was restored promptly, outages held 
to a few minutes, again excepting the storm damage. 
Whatever interference the strikers may have attempted 
in addition to the walkout, Duquesne continued to ren- 
der service surprisingly well. After such a display, 
Pittsburgh can not but have an increased respect for 

its electric power system. 

Profitable Ashes 

DISPOSAL of the ashes has been a consistent problem 
for the electric utility running a coal-fired plant. In very 

recent years it has become a noticeably more acute prob- 
lem at some plants because the ash content of today’s 

coal averages considerably higher than it once did. 
Efforts toward turning the waste material into a usable 
product have been only moderately successful so that in 
the broad average the ashes are a bulky burden that 
entails more expense than return. 

“Ashes” from the atomic power plant will be a 
totally different problem. 
posal will be a large, if not dominant, factor in selecting 

the location of the plant itself. Those residues from 

In some respects their dis- 

the pile operation will have to be removed at intervals, 

otherwise they will “suffocate” the neutronic activity 
and decrease the thermal output. Fortunately they will 
be very small in bulk. But what they lack in volume 
they will far more than make up in liveliness. 

The residue after nuclear fission will be so highly 
radioactive as to constitute a serious problem of handling 
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and disposal. It will probably be necessary to remove 

them and transport them behind heavy shields and 
through the medium of remote control. They may have 

to be deposited in deep wells, abandoned mines or far 
out under the ocean. 

Happily the cost of such disposal bids fair to be 
offset by the revenue from sale of refined radioactive 
isotopes isolated from the waste material. These are 
almost certain to supplant radium in therapy work and 

at far lower cost per unit of emanation. Milder isotopes 
are expected to be used as tracers in nutrition and 

medication. The technology is already under way and 
is creating the market for the wastes from atomic power 
whenever, as and if it becomes a reality in either Navy dr 

utility circles. Thus the price set for the extracted 
isotopes can be based, as a minimum, on the cost of 
handling the entire mass of “ash.” Anything beyond 

that is a net credit to the byproduct operation and a 
chance, at last, to make ashes profitable. 

““A Good Place to Work" 

STEADY WORK—job care—sick 
leave—liberal vacations with pay—insurance— pensions 

—they make no difference. Utility workers have as much 
justification in demanding pay increases as have fac- 
tory workers whose employment largely lacks such 
desirable features. That’s what half the people inter- 
viewed replied when the question was put to them last 
spring in ELectricaL Wor.Lp’s survey of customer 

reaction to utility strikes. The opposite view was held 
by one quarter of the people interviewed. The remaining 

quarter hedged in their replies or had no opinion. 
Undoubtedly the reason that only one person out of 

four replied that he thought the utility worker did not 
have as good a case for increased pay as did his brother 
in the factory was that the desirable features of utility 
employment are not generally known. The Consolidated 
Edison Co. of New York, Inc., is taking steps to make 
them more widely known in the area it serves. It is 
setting an example that could well be followed by other 
utilities. | 

“Making ‘Con Edison’ a good place to work has helped 
us give New York the best service at the lowest possible 
cost,” say large display advertisements in the metro- 
politan newspapers. Detailing all the advantages of 4 
job with “Con Edison,” the ad points out that over 80 
percent of the company’s people have drawn 52 weeks’ 
pay every year for 15 years and enjoy vacations of three 

weeks. While from 1930 the average rate for electricity 

security—medical 

has gone down 34 percent, the average employee’s weekly 
pay has gone up 74 percent. In 1930 the average weekly 
pay was $32.10; it now is $55.76. This pay increase 
of 74 percent is set off against a cost of living increase 

of less than a third as much, 22 percent. 
Though directed to the general public, these adver 
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tisements probably give to company folks as well a 

good opinion of “Con Edison” employment. A reputa- 

tion as “a good place to work” is an asset to any com- 
pany. But being a good place to work is not of itself 

sufficient to build up such a reputation. People, includ- 
ing employees, must be told so, to make them know it. 

The Trolley Coach Load 

TROLLEY COACH consumption of electrical energy, 

unlike any other transit load, has increased every year 

since its start in 1928. According to data recently 
released by the American Transit Association, trolley 

coaches in 1945 used 415 million kw.-hr. No indication 
was given as to how much of this was purchased power, 
but if the same ratio holds as for the entire transit load 
then close to 300 million kw.-hr. were purchased at 
a price of two and a half million dollars. 
Compared to a total revenue from energy sales of 

well over three billion dollars this is not large, but 
compared to the revenue from some appliance loads it 
takes on a greater significance. Here is a load that was 
depression proof, and is still growing, although at a 
much slower pace in the past two years. There is no 

reason, however, why the trolley coach consumption of 

electric energy cannot exceed a billion kw.-hr. in the 
next few years if it can have the promotion of all who 
should be interested in growth of the business. Its com- 
petition is the motor bus that buys no electricity. 

Nor is it only the sale of energy that is involved. 
Trolley coaches are considerable users of electrical equip- 

ment both in the vehicles and in the service apparatus 

back to the generating station. A survey by Pullman- 

Standard Car Manufacturing Co. reveals 447 separate 
electrical items per trolley coach. The growth of trolley 
coach service is therefore a matter of interest to many 

more in the electrical industry than just those supply- 
ing the obvious market, who, however, have taken most 

of the promotional burden up to this time. 

Another Opportunity to Contribute 
to Industrial Economy 

UNIT labor costs have increased sharply since before 
the war. According to a recent survey by the National 

Industrial Conference Board, the average is between 30 
and 40 percent, due primarily to higher wage rates, 
accompanied in many cases by a drop in labor produc- 
tivity. 

Figures such as these indicate the necessity for intro- 
ducing methods to increase the output per labor hour. 
What has the electrical industry to offer? Is there an 
Opportunity for joint action on the part of the industry? 
We believe there is. 
Comparative studies on output per machine or per 

ELECTRICAL WORLD e@ November 9, 1946 

labor hour between modern electrical and other methods 
should turn up information that could be put to use 
quickly. Much more data in terms of manufacturing 

costs and speed of operation are needed for electrical 
industrial uses. Today such data is collected here and 
there without any standard system, and there is no cen- 
tral clearing house for compilation and dissemination. 

Unless the trend in unit labor cost is reversed sharply 
and quickly, industry will be forced to advance prices 
beyond the mere increase in wages and for a long term 

prospect that isn’t desirable. On the other hand, if unit 
labor costs can be kept down the general price level 

need not suffer. 
This is an opportunity for the electrical industry to 

make another important contribution to the American 

industrial economy. 

Electronics Is Assuming a 
Role in Power Application 

MOST POWER PEOPLE look at electronics from a dis- 
Electrical engineers have strong tendencies to 

divide into two camps, and the 60-cycle group is willing 
enough to stay away from the high-frequency discussions. 
The day may be close at hand when they can no longer 
afford that luxury. Industrial electronics is a strong 
infant ready to take its place in the power plans of 

production. 
Predictions were made at the recent’ National Elec- 

tronics Conference that other uses of electronics will, in 

the not distant future, exceed the present radio industry. 

tance. 

Communication was listed as only one of eleven sub- 
divisions of electronics. Electric power men will be 
concerned with at least four of these applications. 

It is probable that the same men who now apply 
motors and switches in their plants will plan the use of 
induction and dielectric heating. The new devices will 

be installed and maintained by the same men who per- 
form these functions for wiring and fluorescent lighting. 
Power sales engineers and distribution engineers in the 
utilities will have new equipment for promotion and 
demand estimation. Electronic instrumentation will be 
an important part of meter and relay concepts. 

And, just as lighting specialists have absorbed fluores- 
cent lamps in their repertory, power specialists will add 
vacuum and gaseous discharge tubes to their kit of 
tools. Their knowledge of tubes may be sketchy just as 
with the average understanding of core and stator design 
problems. A few fundamental formulas may need to be 
brushed off for use with the higher frequencies, but 
the circuit principles remain the same as with 60 cycles. 

Viewed from the vantage point of application and use 
rather than that of design, electronics assumes a familiar 
character. The possibilities are tremendous. The oppor- 
tunity for many men may be important. Most important, 
electronics need not be considered mysterious. 
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WASHINGTON COMMENT 

By R. N. LARKIN 

Plant Disposal Ideology 

OPPONENTS of a federally planned, 
controlled and regulated economy 
have long asserted that their. return 
to power in Washington would end 
such government activity. 

Precisely how this would be done 
has never been disclosed with any- 
thing like the clarity that has accom- 
panied the assurance that federal 
control of the U. S. economy would 
be junked as soon as the New Deal- 
ers were chased from their national 
home on the Potomac. It is a real 
question whether any party which 
may gain control of Congress can, 
as a practical matter, return to the 

pre-New Deal ground rules control- 
ling the relationship between federal 
government and business. Unemploy- 
ment compensation and social secur- 
ity are forms of federal regulation 
of business. There are numerous 
others. Whether a Republican con- 
trol of Congress or the Administra- 
tion will demolish these New Deal 
controls is a question answerable 
only three or four years hence. 

No such confusion exists as to the 
aims of those left-wing Democrats 
and Republicans who want more 
rather than less federal planning of 
the national economy. For them, the 
line is the same—more and better 
plans, controls and participation. 

“Small Business’ Group Probe 

It is against this background that 
examination must be made of the 
plans of Sen. James E. Murray’s 

Small Business Committee to nego- 
tiate transfer of war plant disposal 
from the War Assets Administration 
to a new agency. 

As pictured by Dewey Anderson, 
executive secretary of the Small Busi- 
ness Committee and one-time Tem- 
porary National Economic Commit- 
tee braintruster, the proposal is no 
mere penalty for WAA’s failure to 
move the mountain of war surplus. 
It is, rather, a deliberate attempt 
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to separate the war plants from the 
trivia and use the plants as pawns, 
knights and bishops in a chess game 
whose end is a manipulation of the 
national economy. 

There are three ways in which dis- 
position of war plants can be used for 
such manipulation. First is the par- 
celing out of these production facili- 
ties in such a way—and to such 
persons—as to stimulate small busi- 
ness, to assure alternate sources of 
supply of a given material or prod- 
uct, increase output. or provide pro- 
duction capacity for a “full-employ- 
ment—60.000.000 jobs” economy. 

Anti-Monopoly Action 

A second way to shape the U. S. 
economy through controlled distri- 
bution of war plants is to dispose of 
them in an anti-monoply fashion. 
The textbook on this has already been 
written in the aluminum industry, 
where three integrated producers 
exist in a field recently controlled 
by one. The establishment of two 
additional producers—Reynolds and 
Kaiser—will be the Murray commit- 
tee’s shining pattern, which, after 
thorough exploitation in hearings, 
will be fitted to other industries— 
steel, electrical manufacturing, rub- 
ber chemicals, petroleum, machine 
tools. Monopoly. to be sure, is an 
entrancing word for American polli- 
ticians. as entrancing for Republi- 
cans as Democrats. This indicates 
the possibility that a G.O.P.-con- 

trolled Small Business Committee 
might pursue the same trail as the 
Murray committee now has scheduled 
for December 10. 

The third technique for revision 
of the economy is considerably more 
remote than the first two. This is 
the disposition of war plants so as 
to achieve the greatest possible in- 
tegration for the next war mobiliza- 
tion. Since Washington is not ex- 
pecting war next week, this is hardly 
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so pressing as many consider the 
drive for a full-employment economy 
or for anti-monopoly action to be. 

Still, Donald Nelson, war-time chief 
of WPB, is not in Washington on 
a goodwill tour, but rather advising 
the administration on how best the 
industrial might of the nation may 
be kept reasonably ready to serve 

demands that war or a particularly 
uneasy peace might make. 

Those who envision the achieve- 
ment of these three objectives 
through the controlled disposition of 
war plants visualize both lease and 
sale. Obviously, either method 
could be conditioned to achieve the 
desired aims. Leases already have 
been used, particularly in aluminum 
dispositions. They are more flexible 
and, better than sales, allow subsidy 
to a government-favored operator. 

Close policing of the Kaiser and 
Reynolds leases. in fact, will be one 
of the Murray committee proposals, 
aimed at insuring small aluminum 
fabricators independent supply. 

Public Ownership No Object 

As far as present thinking has 
gone, there seems to be no reason to 
believe that the proposed investiga- 
tion by the Murray committee is a 
drive for public ownership and opera- 
tion of industrial plants along the 
lines now practiced in the electric 
power business. It will be recalled 
that during the war, considerable dis- 
may was expressed by leaders of in- 
dustry as to the possibilities of post- 
war federal ownership and operation 
of war plants. Some of the more 
radical labor leaders spoke often in 
such a way as to encourage this con- 
cept. Government policy seemed to 

be distinctly and unequivocally 
against such a result, and leaders of 
the war agencies constantly reassured 

business that the federal ownership 
which the war brought was in fact 
due solely to the exigencies of financ- 
ing—that it was a war-born condi- 
tion which would die with the war. 
These reassurances have been proven 
accurate since the war’s end. 

However, it is apparent that gov- 
ernment participation in the function- 

ing and control of the industrial 

economy is an aim. The further: 
ance or the defeat of this aim will 
motivate much of the thinking—and 

voting—which the 80th Congress will 
be called upon to do. 
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NEWS OF THE WEEK 

Plans to Promote Electrical 

Usage Get NEMA ‘Attention 

R. Stafford Edwards Elected President—50-Year Veterans 

Honored—8599.688 Budget Adopted—Adequate Wiring Value 

in Building Markets for Utilities and Manufacturers Stressed 

ELecTion of new officers, the honor- 
ing of men who in the past year en- 
hanced the program of living 
trically, budget problems, meetings of 

70 sections, and presentation of plans 
to promote electrical usage especially 

where competitive fuels are making in- 
roads, occupied the attention of the 860 
registrants at the twentieth annual 

meeting of the National Electrical 
Manufacturers Association in Atlantic 
City last week. 

R. Stafford Edwards, president, Ed- 
wards & Co., Inc., Norwalk, Conn.. was 
elected president of the Association 
succeeding R. L. White; and Leonard 

Kebler, chairman of the board, Ward 
Leonard Electric Co., Mount Vernon, 
N. Y., was elected treasurer, succeeding 
Mr. Edwards. 
Edward C. Huerkamp, sales manager 

of the lighting division of Westinghouse 
Electric Corp., Cleveland, was presented 

elec- 

a” 

COOPERATION—Edward C. Huer- 

kamp, Westinghouse Electric Corp., 
credits his winning the McGraw Award 

to cooperation of other members of 
the International--Lighting Exposition 
Committee of which he was chairman 
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the James H, McGraw Award Manu- 

facturers Medal for 1946 (ELECTRICAL 

Wortp, November 2, Page 7). The 
three electrical pioneers who received 

ACT DON’T TALK—W. J. Cashman, 
Landers, Frary & Clark, tells NEMA 

delegates we must stop mere talking 

and get on with rural load develop- 

ment to preserve this market 

the NEMA gold certificates in recogni- 
tion of 50 years or more of continuous 

service to the industry were R. J. Rus- 
sell, vice-president, Century Electric 
Co., St. Louis; P. C. Turk, executive 
assistant engineer, General Electric Co., 
Philadelphia; and W. J. Grady, chair- 

man of the board, Faries Mfg. Co. 
Decatur, Ill. 

The 1947 budget approved by the 
association totalled $599,688 and was 
allocated as follows: administrative 
projects, $84,165; business information 
and service reports, $81,222; engineer- 
ing projects $72,123; regulatory legisla- 
tion projects, $31,590; business develop- 
ment projects, $160,990; public in- 
formation programs, $48,483; and sec- 
tion service, $121,115. 

N. J. MacDonald, _ vice-president, 
Thomas & Betts Co., likened the NEMA 
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THAT’S THE POINT—N. J. MacDon- 

ald, Thomas & Betts Co. drives 

home the point that cooperation of 

manufacturer, utility, wholesaler. and 

contractor is essential to increased 

usage of power in the United States 

budget to a family affair, stating its 
judicious use benefits all sections of 
the manufacturing industry as well as 
our friendly teammates in the utility 

field and the wholesaling and contract- 
ing members of the foursome. “The 
real enemy of the electrical manu factur- 
ing industry is not contained within the 
industry but rather with fuels competi- 
tive to that which the electrical utility 
sells,” he pointed out. “We must begin 
this program of interdependence now, 
and we will then have answered one of 
the industry’s serious problems.” 

The inroads which liquid petroleum 
fuels have already made in the rural 
and suburban electrical markets and 
the means, tools, techniques and pro- 
grams for winning these back and cap- 
turing the new installations were 
treated by W. J. Cashman, director of 
promotion and publicity, Landers, Frary 
& Clark. About one-seventh of these 
customers are now using bottled gas, 
and about one-fourteenth of the remain- 
ing market is being absorbed by this 
fuel, he continued. We as makers of 
competitive equipment and the utilities 
as distributors of a competitive fuel 
must attack the market with all the 
vigor at our command. Materials and 
sales helps which the rural and sub- 
urban market development committee 
have developed can swing this to the 
one fuel which can do all the jobs and 

chores. 
Adequate wiring and its needs for 
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50-YEAR AWARDS—R. J. Russell, vice-president, Century Electric Co., St. Louis, left panel, and P. C. Turk, executive 

assistant engineer, General Electric Co., Philadelphia, receive awards from NEMA president, R. L. White, for 50 years of 

service to the industry. A third award was made in absentia to W. J. Grady, board chairman, Faries Mfg. Co., Decatur, II. 

continued promotion were discussed by 
R. M. Oliver, chairman of company 

cooperation subcommittee of the NEMA 
adequate wiring committee and vice- 
president of Proctor Electric Co., and 
H. E. Merrill, chairman of the plan 
committee of the National Adequate 
Wiring Bureau and product promotion 
manager of wiring devices division, 

General Electric Co. 
“Wire is the common denominator 

that ties the electrical industry to- 
gether,” Mr. Oliver stated, “and wire, 
I am afraid, is the one thing that most 
of us take entirely too much _ for 
granted.” He demanded that all com- 
panies get behind the adequate wiring 
program and push. The wiring market 
could total] one billion dollars annually 
and this market is the road over which 
billions more in generating and dis- 
tribution equipment, lighting, ap- 
pliances, and other utilization devices 
will travel—“‘if (and the if is a big one) 
our industry has adequately sold the 
benefits of electrical living and the need 
for adequate wiring to make it possible. 
Now add a modernization market that 
will go hand in hand with the new 
home market and even a New Deal 
economist will blink twice at the box 
car figures.” 
These vast market opportunities which 

encompass the whole industry were dis- 
cussed by H. E. Merrill, who based his 
market potentials on the tremendous 
expansion expected in home building in 
the next five years, on an intensified 
wiring program, and on a survey ac- 

centuating the increased demand for all 
types of electrical equipment brought 
about by adequate wiring. 

“We cannot blink at the fact that mil- 
lions of new homes are needed,” he de- 
clared. “And somehow, some way, 
dwelling units will have to be provided 
during the next three to five years. Let’s 
suppose that 1952 could find us with 
5.000.000 home adequately wired. 
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1,300 Kw.-Hr. Annually! 

Average residential electrical 
consumption in the United States 
has reached 1,300 kw.-hr. annu- 
ally, Edison Electric Institute re- 
vealed in its report for August. 
Consumption of 1,200 kw.-hr. an- 

nually was reached in September, 
1945. In the same period, the 
number of domestic customers, 
excluding those receiving distinct 
rural rates, increased from 27,- 
957,711 to 29,227,536, a gain of 
1,269,825. 

“Normal estimates of potential mar- 
ket opportunity,” he stressed, “would 
be increased by 830,000 units of service 

equipment, 50-amp. or larger; 20,000,- 
000 branch circuits; 20,000,000 fuses 

and circuit breakers; 20,000,000 single- 

pole switches; 15,000,000 3-and 4-way 
switches; 30,000,000 special outlets; 
130,000,000 connection boxes; 45,000,- 

000 duplex convenience outlets. 
“Market opportunities in utilization 

devices would expand by at least 490,- 
(O00 ranges, 1,375,000 furnace controls, 

345,000 water heaters, 70.000 refrigera- 
tors, 255,000 dishwashers, 155,000 garb- 
age disposers, 305,000 ironers, 1.610.000 

small kitchen and dining appliances, 

1.905.000 miscellaneous small house- 
hold appliances, 860,000 fans, 325,000 
radios, 650,000 portable lamps of 100 
watts or less. and 1,865,000 portable 
lamps drawing more than 100 watts. 

“Investment required to serve peak 
loads would be $24,362,800 more for 

electrical equipment in generation, 
transmission and distribution facilities, 
$11,652,200 more for electrical equip- 
ment in substations and primary feed- 

$12,005,000 more for electrical 
equipment in secondary distribution 

ers, 

facilities.” He concluded by stating that 
the wiring systems as “electrical roads” 
are as important to the whole electrical 
industry as the road-building program 
is to the automotive and petroleum in- 
dustries. 

Referring to the farm market, George 

Rietz, chairman, farm electrification 

committee and manager, farm industry 
division, General Electric Co., stated 
that the rural market has an ultimate of 
6,000,000 customers of which about 

3,000,000 are now connected to power 

lines. “Each farm represents two cus- 
tomers,” he continued, “a home with all 
its appliance needs and a small produc- 
tion factory.” Connecting these con- 
stitutes an annual] business of $75,000.- 
000 for line construction equipment and 
$50,000,000 for wiring materials to serve 
the $400,000,000 worth of appliances 
and utilization equipment added. 

Four new members added to the 
board of governors were H. A. Hudson, 
Wagner Electric Corp.; P. M. Bratten, 
Frigidaire Division, General Motors 
Corp.; James C. Daley, Jefferson Elec- 
tric Co.; and H. E. Seim, Bryant Elec- 
tric Co. Vice presidents reelected were 
W. C. Johnson, Allis-Chalmers Mfg. 

Co.; R. W. Turnbull, Edison General 
Electric Appliance Co., Inc.; H. E. 
Blood, Borg-Warner Corp.; J. K. Johns- 
ton, National Vulcanized Fibre Co.; 
and Everett Morss, Simplex Wire & 

Cable Co. 

Get 916% Wage Increase 

A wage increase of 914 percent will 
accrue to 1,100 employees of the 
Indianapolis Power & Light Co. repre- 
sented by the Electric Utility Workers’ 
Union, an independent union. The 
union has been negotiating for the wagé 
increase since June 16, to which date 

the raise will be retroactive. The War 
Stabilization Board has already ap- 
proved the increase. 
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Clark Hill Hearings Close; 

FPC May Let Courts Rule 

Over 200.000 Words of Testimony Taken as Public Power 

Advocates Rally to Oppose Construction of Hydro Project 

by Private Utility—Legality of FPC Jurisdiction in Doubt 

TesTIMONY on the application of the 
Savannah River Electric Co., affiliate 
of Georgia Power Co., to construct and 
operate the $45,000,000 Clark Hill 
multi-purpose project near Augusta 
closed last week in Atlanta after a long 
list of witnesses had given their views 
in a four-day session before Maximilian 
G. Baron, Federal Power Commission 
trial examiner. 

Legal briefs citing the right of the 
FPC to exercise jurisdiction on the ap- 
plication of the utility have been filed 
by the company and ones citing the 
lack of FPC jurisdiction have been filed 
by the group headed by State Senator 
Edgar A. Brown, chairman of the South 

Carolina Clark Hill Authority. Addi- 
tional briefs will be filed after a digest 
has been made of the 200,000-odd words 
of witnesses. 

Residents of Area Give Views 

The public hearing created substan- 
tial interest and provided the FPC with 
views of the residents in the area. 
Sufficient testimony and arguments 
were presented to enable FPC to rule 
on public vs. private development, in- 
sofar as it affects the public interest. 
Lacking, however, were conclusive 
arguments as to the legality of FPC 
jurisdiction, since this is the first of 
such cases and no precedent has been 
set. This gives FPC an out to throw 
the matter into the courts for final 
decision or let the new Congress decide. 

Charles A. Collier, vice-president of 
Georgia Power Co., summed up the 
company’s testimony and gave assur- 
ance that the utility plans to develop 
the project in substantially the same 
manner as the Army Engineers, and 
that flood control, navigation and rec- 
reational facilities will be provided. 
He said that the Army Engineers had 
placed the value of total benefits of 
flood control and navigation at $1,038,- 
000, or 31%4 percent of total cost of the 
Project. A total of 96% percent of 
cost would be charged to electric power. 

James F. Crist, vice-president of 
South Carolina Power Co., testified 
that his company had just closed a 
Contract to buy 150,000,000 kw.-hr. of 
Prime power from Santee-Cooper at a 

cost of $875,000 a year. He added that 
it was his understanding that Santee- 
Cooper was not being operated as 

efficiently or as economically as it 
could be run. 

The testimony of Mr. Crist came at 
a time when opponents of the utility’s 
petition were pointing out that a gov- 

ernment project would attract num- 

erous large industrial plants. Mr. 
Crist pointed out that the Santee-Coo- 
per project has failed to attract indus- 
trial concerns to any great extent and 
he added that his company was the 
largest purchaser of electricity from 

the government-developed project. 
Numerous residents of the surround- 

ing Georgia and South Carolina coun- 
ties testified as to the tax losses their 
areas would suffer if the government 
constructed and operated the Clark 
Hill project. They testified to their 
belief that if Savannah River Electric 
developed the project the counties 
would receive better treatment in land 
condemnation proceedings and receive 
more tax revenue than if the project 
were developed by the government. 

J. Strom Thurmond, governor-nom- 
inate of South Carolina, cited four 
reasons why the FPC should deny the 
application. He said that Congres- 
sional approval of the project prevents 
FPC from taking jurisdiction; that 

® ‘ oe 

there is no assurance that the power 
company would complete the project, 
even if issued the license; that there 
is assurance that the government will 
complete it; and that government con- 
struction is in the public interest. Mr. 
Thurmond declared that government 
development of Clark Hill was part of 
his platform in the recent gubernatorial 
election and that the people of South 
Carolina overwhelmingly went on 
record in favor of it. 

The opposition presented 50 wit- 
nesses to oppose the utility, including 
Walter Harrison, of Millen, represent- 
ing the REA’s of Georgia, with 80,000 
members; Monson Morris, of Aiken, 

S. C., representing 22 REA coopera- 
tives, with more than 57,000 members; 

Guy H. Merry, president, and Lester 
Moody, secretary, of the Augusta 
Chamber of Commerce. 

Merchants, farmers, lawyers, and 
public officials of Georgia and South 
Carolina supported the application for 
license of Savannah River Electric Co., 

and for the most part they were strong 
in their opposition to government’s 
entry into private enterprise. They felt 
that private. industry would return 
greater benefits to the people and the 
territory. 

Heat Source Survey Available 

“A Survey of Heat Pump Heat 
Sources” prepared by the Southern Re- 
search Institute, Birmingham, Ala., for 
the Southeastern Electric Exchange has 
just been published. The survey is a 
study of the various methods of secur- 
ing natural sources of heat for applica- 
tion to a heat pump and is supported by 
charts and other data. The informa- 
tion is applicable to installations in all 
sections of the country. 

CONFERENCE—Preston S. Arkwright, left, chairman of Georgia Power Co., 

and president of Savannah River Electric Co., confers with his counsel Harlee 

Branch, Jr., center, and Preston S. Arkwright, Jr., at the hearing seeking FPC 

approval of construction of a hydro project at Clark Hill by Savannah River Electric 
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Permits Bellows Falls Plan; 

License Extension Denied 

Plans of the Bellows Falls Hydro- 
Electric Corp. for reconstruction of its 
Wilder development on the Connecticut 
River in Vermont and New Hampshire 
were approved, substantially as pro- 
posed, by the Federal Power Commis- 
sion last week. However, FPC rejected 
the company’s request for an extension 
of the license period beyond June 30. 
1970. 

The latter termination date was set 
in the license issued by FPC in April. 
1944, for continued operation of the 
Wilder project by the company. This 
license was granted on the condition 
that the project be reconstructed later 
to make full use of the available water 
resources, 

Later the same year the company 
presented detailed plans for rebuilding 
and enlarging the project at a point 
near White River Junction, Vt. After 
local hearings these plans were ap- 
proved by the New Hampshire Water 
Control Commission and the Public 
Service Commissions of New Hamp- 
shire and Vermont. The Vermont Com- 
mission’s order was protested by a 
group of farmers who contended that 
their lands would be flooded by the 
new dam at its proposed height of 385 

ft. The Vermont Supreme Court in 
May, 1946, dismissed these objections, 
holding that the Vermont commission 

had no jurisdiction over the project. 

FPC’s opinion concluded that possi- 
ble harmful effects to farm lands re- 
sulting from constructing the dam at 
the 385-ft. level were offset by “the 

apparent advantages” of further devel- 
opment of the water power resources 

of the Connecticut. Dismissing the 
company’s plea that the license period 
be extended to permit more favorable 
financing of the project. the commis- 
sion ruled that an extension was “not 
in the public interest.” 

The commission ordered the com- 
pany to begin construction within one 
year and to complete the project within 
three years. Power installations planned 
include two 22,000-hp. turbines, two 
14,000-kw. generators, a substation and 
transmission lines from the substation 
to the company’s present plant and 
to connect with the systems of the 
Granite State Electric Co. and Central 
Vermont Public Service Corp. 

Municipal Plant Rejected 

A $500,000 bond issue to finance a 
municipal electric plant was defeated 
recently by Cameron, Tex., voters, 758 
to 234. The town is now served by 
Texas Power & Light Co. 
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THE WORKERS LEAVE—An automobile carrying workers of Allis-Chalmers Mfg. 

Co. leaving the strikebound West Allis plant meets opposition from pickets 

Allis-Chalmers Parley Off; 

Picket Line Fights Follow 

Negotiations in the Allis-Chalmers 
Mfg. Co. strike were broken off on 

October 25, the 179th day of the strike, 
by Federal Conciliators James P. 

Holmes and Noel Fox “until further 
notice.” Both negotiators stated further 

conferences would not be scheduled un- 
til a conference with the Secretary of 
Labor and the director of conciliation 
had been held. 

When negotiations were recessed, the 

union immediately established mass 
picketing at the West Allis plant and 
“called out” the powerhouse employees. 
Operation of the generating plant was 

immediately taken over by supervisory 
personnel. Violence occurred at several 
gates as workers filed through the 
massed picket lines. 

Production workers have been return- 
ing to work at the West Allis plant at a 
rate of 50 to 100 daily. By October 25, 

3,009 of the original 11,000 represented 
by Local 248 were in the plant produc- 
ing. Mass picketing on Monday caused 
a drop in the working force to about 
1,000. By Thursday, in spite of the 
picketing and violence, this figure has 

risen to 1,800. 

Workers returning are scattered 
through all departments and = are 
demonstrating increasing desires to get 
back to work. The company has re- 
frained from pushing the back-to-work 
movement but has maintained from the 
start of the strike on March 14 that 
anyone desiring to work should be al- 
lowed to return to the job which was 
waiting for him. Several departments 
have been operating at near normal 

levels. 

November 

It has been reported that some pickets 
are taking pictures of men entering the 
plant and that cases of violence at their 
homes have occurred. 

Duquesne Arbitration May 

Take Weeks, Strong Says 

Lengthy arbitration hearings, running 

for weeks, can be expected unless the 
Duquesne Light Co. and the independ- 

ent union clarify and possibly settle 
some of the 35 issues which have been 
submitted to a three-man arbitration 

board, George E. Strong, chairman of 
the arbitration panel, told ELEcTRICAL 
Wortp this week. Agreement by the 
union to arbitrate ended the 27-day 
Pittsburgh power strike recently. 

Mr. Strong, Washington attorney and 
former colonel in the Army Air Forces 
Procurement Division in charge of labor, 
relations in Ohio and Michigan, late 
last week arranged an organizational 
meeting of both sides to reach a clear 
understanding of the issues and to plan 

the hearings, which must begin before 
November 22. The decision, which will 
be final and binding on both sides, must 

be handed down within two weeks after 
the hearings terminate. 

Sitting with Mr. Strong on the panel 
will be Maurice Scharff, New York con- 

sulting engineer, company representa 

tive, and George L. Mueller, president 
of the union. 

Mr. Strong, appointed by Labor See 

retary Lewis B. Schwellenbach, has 
served as arbitrator in a number of 
cases, none involving electric power! 

utilities. 
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WAA to Sell Surplus Utility 

Facilities at Military Camps 

Much Material, Including Power Distribution Systems, May 

Be Available for Purehase by Utilities and Contractors— 

Regional Offices to Handle Sales on Cash-and-Carry Basis 

SurpLus utility facilities and _ build- 
ings at several hundred war-time mili- 
tary camps, training areas, air bases 
and similar installations will be of- 

fered for sale within the next few 
months by War Assets Administration. 
Under disposal procedures  estab- 

lished last week by WAA, much of 
this material, including a number of 

power distribution systems, may be 

available for purchase by private utili- 
ties and electrical contractors. 

All sales will be handled by WAA’s 
regional offices. Power, communica- 

tions, transportation and other utility 
equipment will be sold on a cash-and- 
carry basis under one of two procedures, 
depending upon whether the facilities 
are to be removed or to be kept in 
service on the premises, as will be the 
case at some installations. Determina- 
tion of which procedure is to be fol- 
lowed at each installation will be made 
by officials of regional WAA offices 

when the properties are turned over to 

them for disposal. 

Priority Groups Get First Pick 

Facilities which are to be sold for re- 
moval from present locations will be 
made available during a preliminary 
ten-day period to federal agencies, the 

Reconstruction Finance Corporation for 
resale to small business, state and local 
governments and non-profit instftutions. 
In compliance with a recent directive 
of Housing Expediter Wilson Wyatt, 

property unclaimed by the first priority 
group then will be made available for 
15 days to purchasers who certify that 

they will use the materials acquired for 
veterans’ housing. WAA_ spokesmen 
pointed out that electric utilities and 
contractors seeking materials for hous- 

ing projects will be eligible for these 
secondary priorities. 

Cooperative systems financed by the 
Rural Electrification Administration in 
some cases, at least, also will be able 
to obtain such secondary priorities, 
though official sources in Washington 

expressed doubt that many rural co-ops 
could establish a connection with vet- 
erans’ housing projects. According to 
current WAA interpretations of surplus 
disposa] regulations, the co-ops are not 

otherwise eligible for any priorities, and 
those not able to certify that they would 

use surplus materials for veterans’ hous- 
ing could bid only for facilities un- 
claimed by the priority groups. REA, 
which has no appropriations for pur- 

chasing such materials, does not qual- 
ify for a federal agency priority. 

Power facilities to be sold under this 
procedure include the entire distribu- 
tion system of each installation des- 
ignated by WAA for removal. Property 
removal will be at the purchaser’s 
expense. 

At installations where part, or all, of 
the power facilities are to be kept in 
service, WAA will issue revocable per- 

mits for interim operation and main- 

tenance to “any party qualified to 

supply” such service. WAA spokesmen 
say that the “qualified” party generally 
will be the utility system which pre- 
viously has been serving the installa- 
tion, 

As soon as possible thereafter WAA 
will set a cut-off date for bids to pur- 
chase such equipment. Sale will be 
made subject to a guarantee that the 

facilities will be maintained in good 

operating condition or that adequate 

substitute facilities be installed. Priori- 
ties will be given federal, state and 
local governmental units. 

Obviously, however, a guarantee to 

continue power service in most cases 
could be given only by the utility al- 
ready serving the installation. WAA has 
not yet listed the installations where 
power facilities must be maintained al- 
though it is known that a number of 
hospitals, schools, air bases and similar 
developments will be continued in full 
or partial operation, requiring con- 

tinued power service. 

Utility Ad Series Stresses 

Good Working Conditions 

“Making ‘Con Edison’ a good place to 
work has helped us give New York the 
best service at the lowest possible cost.” 
This is the message that readers of 
New York newspapers are getting in a 
series of advertisements now being pub- 
lished by the Consolidated Edison Co. 

Each ad emphasizes that while the 
average weekly pay of employees has 
gone up 74 percent since 1930 and liv- 
ing expenses 22 percent, the average 
electric rate went down 34 percent. 
“Tabor and management working to- 
gether have lowered the cost of elec- 
tricity 16 times since 1930.” 

In addition each ad gives one or more 
of the following reasons why “Con Ed” 
is a better place to work: more pay, 
holiday pay, sick pay, medical care, life 

insurance, pension plan, overtime pay. 
vacations with pay, extra safety, work- 
men’s compensation, regular employ- 
ment, and opportunity. 

OUT OF DEBT—Manager C. F. Buckley, third from left, Taunton, Mass., munici- 

pal lighting plant, hands banker Roger L. Currant a check redeeming the last out- 

standing bond of his department and leaving the plant debt-free for the first 

time in its history. Left to right are W. K. Hodgman, chairman; W. H. Barker, 

commissioner of the department; Mr. Buckley; Commissioner Manuel Silva; Mr. 

Currant; and H. A. Briggs, city treasurer 
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SHOPS BUILDING—Interior view of the new building of the Consolidated 
Edison Co. in Queens, New York City, where the utility has centered its shop work 

Consolidated Edison Has 
New Transformer Shops 

Consolidated Edison Co. of New 
York has merged all of its trans- 
former testing, repairing, and storage 

facilities in a new modern shops build- 
ing in Queens, adjacent to its Astoria 

gas plant. 
The new building has a working area 

of 68,000 sq. ft. Equipment includes 
four movable cranes and 13 tanks 
with associated equipment for the 
storage and reconditioning of trans- 
former oil. Work progresses according 
to a “flow” pattern. Lighting is 25 foot- 
candles, and the interior color scheme 
is pale green and silver with orange 
splashes marking off danger areas. 

A study of General Electric Co. and 
Westinghouse Electric Corp. trans- 
former shop layouts was made be- 
fore plans were drawn. 

M. H. Cohen Quits as SEC 
Utilities Division Director 

Milton H. Cohen, chief of the public 
utilities division of the Securities and 
Exchange Commission since March, 
1943, will leave the commission to prac- 
tice law next December 31. His re- 
signation, announced last week, will 

end a twelve-year association with SEC. 
Mr. Cohen joined the commission’s 

legal staff in August, 1934, after his 
graduation from Harvard University 
Law School. Transferred to the public 
utilities division in 1939, he became 
that unit’s principal attorney in Decem- 
ber, 1940. In this capacity and as as- 
sistant director of the division, a post 
to which he was appointed in February, 
1942, he served as the commission’s 
chief legal officer in major court tests 
of the validity of the Public Utility 
Holding Company Act of 1935. 

Five of these cases, instituted’ in 
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1942, since have reached the Supreme 
Court. One, that brought by the North 
American Co. against SEC, was settled 

last April when the Supreme Court up- 
held certain phases of SEC’s enforce- 
ment activities under section 11 (b) 
(1), the “Integration” clause. The 
other four cases still are before the 
High Court. 

Mr. Cohen assisted in drafting SEC’s 
rule U-50, adopted in 1941, which re- 
quired competitive bidding in sales of 
holding company _ securities. Last 
March he appeared with other members 
of the commission staff before a Con- 
gressional subcommittee to present an 

elaborate defense of SEC’s interpreta- 
tion of the Holding Company Act. 

C.1.0. Locals at 6 Firms 

to Formulate Wage Policy 

Employee representatives of the Gen- 

eral Electric Co., Westinghouse Electric 
Corp., General Cable Corp., Sylvania 
Electric Products, Inc., Radio Corp. of 
America, and the electrical division of 
General Motors Corp. will meet in New 
York City on November 11 to formulate 
a general wage policy, it was learned 
this week. 

Albert J. Fitzgerald, president, United 
Electrical, Radio & Machine Workers 
of America, C.I.0., stated the purpose 
of the meeting is “to chart plans for 
the immediate future on wage questions 
in the face of a high and rapidly in- 
creasing cost of living.” 

Correction 

West Penn Power Co. spends only 
$500,000 a year to trim trees and keep 
ways cleared, instead of $5,000,000 as 

stated on Page 7 in last issue of ELEc- 
TRICAL WORLD. 

Connecticut Light Hearings 
to Be Re-opened by FPC 

The Federal Power Commission has 
reopened proceedings under its four. 
year-old ruling that the Connecticut 
Light & Power Co. is subject to FPC 
jurisdiction under terms of the Federal} 
Power Act. New oral argument in this 
case, on which FPC was once rebuffed 
by a Supreme Court decision, has heen 
scheduled for November 25 in Wash- 
ington, 

The proceedings date back to the 
enactment of the Federal Power Act in 

1935, when Connecticut Light & Power 

and other New England utilities cut 
their interstate lines to avoid becoming 
subject to the act. FPC, however. con- 

tended that this action did not except 
the company from its regulation and 
demanded that C. L. & P. books be re. 
classified to conform with the Commis. 
sion’s uniform system of accounts. An 
FPC order to this effect, issued in May, 
1942, was upheld by the Court of Ap- 
peals for the District of Columbia. 

The company carried an appeal to 
the Supreme Court, holding that the 
proceedings should be dismissed and 
asking that it be given opportunity for 
oral argument before the Commission. 
Counsel for FPC argued that C. L. & 
P.’s ownership of a substation at Bris- 
tol, Conn., through which energy gen- 
erated in Massachusetts passed for lo- 
cal distribution only, rendered the com- 
pany a “public utility” under the act. 
The Supreme Court reversed the lower 
court decision, holding that ownership 
of facilities used for local distribution 
did not subject the owning company to 
FPC jurisdiction and remanding the 
case to FPC for further proceedings. 

MEETINGS 
American Society of Mechanical Engineers—Ar- 

nual meeting, Hotel Pennsylvania, New York, 
December 2-6. Ernest Hartford, executive 
assistant secretary, 297 West 39th St., New York 
18, N.Y. 

Previously Listed 

National Association of Railroad and Utilities 
Commissioners—Annual meeting, Biltmore Ho 
tel, Los Angeles, November 12-15. 

Pennsylvania Electric Association—Comr unica 
tions committee, Benjamin Franklin Hotel, Pniié 
delphia, November 14-15. 

Great Lakes Power Club—Meeting, Hote 
Milwaukee, November 15 

Pfister, 

American Welding Society—Annual meeting Am- 
bassador Hotel, Atlantic City, N. J., Novem 
ber 17-22. 

New Jersey Utilities Association—Annua| meeti - 
Seaview Country Club, Absecon, N. J., Nove 
ber 22-23. 

National Exposition of Power and Mechanical = 
eure creed Sr Palace, New 

. Y., December 2-7 

cad 
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SEC RULINGS 

The Securities and Exchange Com- 

mission recently issued a series of 
orders affecting electric utility com- 
panies. 

Unireo Pusiic Uriimes  Corp.’s 
amended plan for distribution of $3,331,672 
cash to preferred stockholders has been 
approved. The amended plan provides for 
alterations and modifications of preferred 
holders’ rights. The utility has asked the 
commission to apply to the court for an 
order approving and enforcing the plan. 
Cash for distribution is from balance of 
proceeds from sale of investment in two 
subsidiaries, Dakota Public Service Co. and 
Knife River Coal Mining Co. (Release No. 
6936) . 

Ocpen Corp., Lactepe Gas Licut Co. 
and LactepE Power & Licut Co. have 
been authorized to pay $656,442 in fees and 
expenses, incurred in the reorganization 
of Laclede Gas, to certain law firms, 
appraisers and engineers. (Release No. 
6954) . 

CenTRAL ILLino1s Pusiic Service Co.’s 
proposal for a refinancing program involv- 
ing a new class of preferred stock has 
been approved. Under the plan, the com- 
pany, a subsidiary of the Middle West 
Corp., will authorize 350,000 new preferred 
shares of $100 par value; will change 
each of its authorized common shares’ of 
$40 par value into four shares of $10 
par value and wil! increase the common 
stock from 350,000 shares to 3,000,000 
shares of the lower par value. Of the new 
issue of preferred, Central Illinois pro- 
poses to sell 150,000 shares at competitive 
bidding, subject, however, to an offer of 
exchange to holders of its outstanding 
preferred stock on a share-for-share basis 
with a cash adjustment for the difference 
between the public offering price of the 
new security and the redemption value of 
the old. Of the new $10 par value com- 
mon stock Central Illinois will deliver 
four shares to the holder of each share 
of outstanding $40 common and will issue 
758,628 additional shares to the holders 
of its outstanding common stock on a 
pro rata basis. Proceeds from the sale of 
part of the new preferred and common 
shares, with cash from contributions to 
paid-in or capital surplus, will be used by 
Central Illinois to redeem, at $110 a share 
plus accrued dividends, all outstanding 
preferred shares not exchanged for new 
preferred, and also to make cash payment 
of the difference between the initial public 
offering price of the new preferred and the 
redemption value of the old preferred. (Re- 

lease No, 6940). 

80,000-Kw. Unit for Buffalo 

Buffalo Niagara Electric Corp. has 
announced that it will add an 80,000-kw. 
unit to its Charles R. Huntley station 

at Buffalo, increasing its capacity to 
625,000 kw. Total cost of the improve- 
ments will be $9,000,000, and the new 

Unit is scheduled to go on the line in 
December, 1948. 

Billions of Kw-Hr. 

Electric Output Reaches Record High 

Breaking all previous records, the 

electric output curve swung up to a new 
high during the week ended November 

2, 1946, according to figures released 
by the Edison Electric Institute. 

The amount of electrical energy dis- 

tributed by the light and power in- 
dustry during the week amounted to 

4,628,353.000 kw.-hr. The previous high 

amounted to 4,616,975,000 kw.-hr.. 
reached in the week ended December 
23, 1944. During the week ended 
October 26, 1946, the amount of elec- 
trical energy distributed amounted to 
4,601,767,000 kw.-hr. and to 3,899,293.- 

000 kw.-hr. during the week ended 
November 3, 1945, this year’s figure 
representing an increase of 18.7 per- 

cent. The over-all percent change for 
the country as a whole for the week 
ended October 26 as compared with the 
corresponding week of 1945 was an in- 
crease of 16.9 percent. 

The Southern States showed the 
largest individual increase, reporting a 
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gain of 31.0 percent. The Pacific States 
group, running second, reported a sub- 
stantial increase, 27.3 percent, as com- 

pared with 19.1 percent for the week 
ended October 26. 

Weekly Output, Millions Kw.-Hr. 

1946 1945 1944 

Nov. 2 4,628 Nov. 3 3,899 Nov. 4 4,355 
Oct. 26 4,602 Oct. 27 3,937 Oct. 28 4,358 
Oct. 19 4,540 Oct. 20 3,915 Oct. 21 4,345 
Oct. 12 4,495 Oct. 13 3,934 Oct. 14 4,355 
Oct. 5 4,478 Oct. 6 4,028 Oct. 7 4,375 
Sept. 28 4,518 Sept. 29 4,039 Sept. 30 4,366 
Sept. 21 4,507 Sept. 22 4,019 Sept. 23 4,377 
Sept. 14 4,521 Sept. 15 4,106 Sept. 16 4,395 
Sept. 7 4,184 Sept. 8 3,909 Sept. 9 4,228 
Aug. 31 4,404 Sept. 1 4,137 Sept. 2 4,415 
Aug. 24 4,444 Aug. 25 4,116 Aug. 26 4,418 
Aug. 17 4,422 Aug. 18 3,939 Aug. 19 4,451 

Percent Change from Previous Year 

Nov. 2 Oct. 26 Oct. 19 

New England ........ +12.4 + 8.3 +10.9 

Mid-Atlantic ......... +10.0 + 7.9 + 9.7 
Central Industrial.... -+15.0 +15.4 +13.3 
West Central ........ +14.0 +13.4 +14.7 
Southern States ...... +31.0 +31.3 +-28.4 
Rocky Mountain ..... +10.3 + 7.0 + 7.4 
Pacific Coast ........ -+-27.3 +19.1 +16.5 

Total United States. -+-18.7 +16.9 +16.0 
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Supreme Court Consents 

to Rule on Arkansas Case 

The Supreme Court probably will 
schedule for argument during January 
the Federal Power Commission’s dis- 
pute with the Arkansas Power & Light 
Co. as to whether FPC or the Arkansas 
Public Service Commission has final 
jurisdiction over the company’s ac- 
counts. The High Court agreed last 
week to review a decision of the District 
of Columbia Court of Appeals directing 

that proceedings in this matter be re- 
opened by a lower court. 

The case was instituted after the 
Arkansas Commission made a deter- 
mination of the original cost of A. P. & 

L.’s plant and facilities and ordered 
the company to base its accounting 
records thereon. FPC, however, set the 

company’s original cost of property at 
a lower figure, in accordance with the 
commission’s uniform system of ac- 

counting, with which it directed 

A. P. & L. to make its books conform. 
Appealing to the Courts, the com- 

pany contended that it could not keep 
two separate systems of accounts. The 
district court refused to render a verdict 
on this basis, merely holding that 

A. P. & L. must comply with the order. 

The District of Columbia court, on an 
appeal by the company, decided in July. 
1946, that A. P. & L. was entitled to a 
declaratory judgment to determine 

which regulatory agency had final juris- 
diction and remanded the case to the 

lower court. 

In its request for a Supreme Court re- 
view FPC contended that the Court of 
Appeals erred in holding that the dis- 
trict court had jurisdiction to entertain 

the suit under provisions of the Federal 
Declaratory Judgment Act. FPC also 

objected on the grounds that the appel- 
late court had failed to limit any review 
to that provided for in Section 313 (b) 
of the Federal Power Act and further 
claimed that the company had not ex- 
hausted all possible administrative 
remedies before seeking judicial relief. 

WAA Selling Generators 

Fixed, Mobile; New, Used 

Approximately 380 mobile power 
plants and 1,200 gasoline-powered gen- 
erators have been made available for 
sale from the government’s war surplus 

stocks by War Assets Administration. 
Prices on the mobile power plants, 

which consist of gasoline-driven gen- 
erators mounted in eight-wheel trailers, 
range from $1,544 to $2,263, WAA an- 
nounced. The unmounted generators 
will be priced from $894 to $1,490. All 
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the generators are 25 kva. (20 kw.), 
120 volt, single phase, 60 cycles. 

Sales will be handled by all WAA 
regional offices. The mobile plants, 
which are located at the Holabird Sig- 
nal Depot, Baltimore, are priced f.o.b. 
point of shipment as follows: 

Plants used less than 50 hours, $2,140 
to $2,263; used 50 to 500 hours, $1,942 
to $2,067; used 501 to 1,000 hours, 

$1,644 to $1,768; used more than 1,000 
hours, $1,544 to $1,669. 

Prices for the unmounted units, many 
of which are new, according to WAA, 

run as follows: 
Units run less than 50 hours, $1,490 

each; run 51 to 500 hours, $1,292; run 
501 to 1,000 hours, $994; run more than 
1.000 hours, $894. 
The unmounted generators, which are 

located in the Baltimore, San Francisco 
and Cincinnati regions, cost the govern- 
ment approximately $3,300 each. The 
mobile plants cost about $6,000 each. 

Charles A. Coffin Award 

Reinstated, E.E.I. States 

The Charles A. Coffin Award, open 
to all electric operating companies, 
has been reinstated after a war-time 
suspension, Edison Electric Institute, 
which administers the award, has an- 

nounced. 
Since its establishment 25 years ago 

by the Charles A. Coffin Foundation to 

recognize suitably and honor nationally 
an electric company which during the 
year preceding had achieved the great- 
est advancement in its operations and 

physical plant, 18 companies have re- 
ceived the award; and in 1944 the 
award was a collective one to the en- 
tire industry. There were no awards 
in 1931, 1932, 1942, 1943, and 1945. 

The award will be made at the an- 
nual E.E.I. meeting in June, 1947, on 
basis of 1946 accomplishments. 

New Plant in Indiana 

The Indianapolis Power & Light Co. 
plans to build a generating plant on the 
White River in Morgan County, about 18 
miles southwest of Indianapolis. Con- 
struction cost, including the first 40,- 

000-kw. unit, will be $7,000,000. Provi- 
sion will be made to add three units 
of the same capacity as demands in- 

crease. A 132-kv. transmission line will 
be erected to tie in the new plant with 
the existing system. The new plant, 
which will use coal for fuel, will be 
close to the utility’s own coal lands in 
Pike County and to other coal-produc- 
ing territory. 

November 

Canadian Output in July 

Sets Record for Month 

A new July output record has just 
been set by Canadian central electric 
stations, according to figures announced 
by the Dominion Bureau of Statistics, 
The output of 3,422,826,000 kw.-hr. for 
July, 1946, topped the previous high 
for the month, set in 1943 with 3,411. 
697,000 kw.-hr. This was the third suc- 
cessive month that a new monthly ree. 
ord has been set. The May, 1946, output 
of 3,615,777,000 kw.-hr. is still the 
record high. 

The following statistics are given in 
thousands of kilowatt-hours: 

Period 1946 1945 

ee, 24,109,055 23,948,968 

PUNT cc cen ccideccens 19,554,756 19,838,889 
SeeemGary occ cccccccece 4,554,299 4,110,079 

Exports to U. S......+. 1,550,869 1,524,543 

JRF coccecvvccsvcesccsveccs 3,422,826 3,281,138 
PUMBGED  iicccescossiess 2,768,697 2,714,357 
BOCOMERRG occ k cvccccees 654,129 566,781 
Exports to U. S........ 251,522 263,766 

FORE. cc csrostevcvcevecseess 3,415,306 3,407,170 
Primary ......ccccecere 2,770,110 2,793,414 
Secomdary ...cccccceas 645,196 613,756 
Exports to U. S......... 229 685 253,872 

Missouri Court Upholds 

Bond Issue for City Plant 

The Missouri Supreme Court has up- 
held the validity of the $60,000 issue of 

revenue bonds voted by citizens of 

Potosi, Mo., in October, 1944, to finance 
the construction or purchase of a munici- 

pal power plant and distribution system. 

The validity of the election had been 
questioned by the Arkansas-Missouri 
Power Corp., which furnishes electricity 
in Potosi, and several citizens who 
brought injunction proceedings, con- 
tending that unauthorized persons had 
served as election judges and clerks, 

that non-residents voted at the election. 
and that the voting was not conducted 

at the designated polling places. 
Supreme Court Commissioner Walter 

H. Bohling. who wrote the court’s opin- 

ion, pointed out “that a charge of fraud 
in the conduct of an election has been 

held insufficient to vest a chancery court 
with jurisdiction over an election con- 

test.” 

Tax Refund Voted 

Because it felt that it had a moral 

obligation, and in order to avoid any 
litigation, the Youngstown, Ohio. City 
Council has voted to refund $26,662 in 
utilities taxes collected before the courts 

order the taxes impounded. The tax 
ordinance has been ruled illegal by the 

Ohio Supreme Court. and taxes col- 
lected after court action was started are 

being refunded. 
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Glass Piping Sealed by O-H High-Frequency 

B. W. WHITEHURST 

Engineer 

Stone & Webster Engineering Corp. 

Boston, Mass. 

S catinc borosilicate glass tubing re- 
quires a more exacting technique and 
higher temperatures than does soft 
glass. Some 7.5 miles of the former 
in the shape of Pyrex pipe (Corning 
Glass Works) were installed at Clin- 
ton Engineer Works, Oak Ridge, 
Tenn., by the Stone & Webster Engi- 
neering Corp. in connection with the 
Manhattan Project, and this required 
extended use of the oxy-hydrogen, 

high-frequency electrical method of 
sealing, taking advantage of the elec- 
trical conductivity acquired by glass 
when sufficiently heated and the re- 
sulting uniformity of weld obtained 
throughout the pipe cross-section. 

The two sections of pipe to be 
welded were mounted in a jig de- 

signed to align the section axially, 
with edges square with the pipe axis. 
The ends were separated about 0.5 in. 
and preheated with the oxy-hydrogen 
flame to become electrically conduc- 
tive to high-frequency oscillations. 
The ends were then brought together 
and manipulated until the seal was 
fused. The seal was shaped by blow- 
ing a slight pressure into the pipe and 
stretching it slightly, then wiping the 
seal with a carbon paddle wide 
enough to bear upon the relatively 
cold portion of the glass. The seal 

APPLICATION of oxy-hydrogen, high-frequency method to Pyrex pipe at 

Clinton Engineer Works, Manhattan Project. Two operators were required 

for sealing, one per torch. The chief operator also controls and applies the 

high-frequency discharge and forms the weld. Operators wear didymium 

glasses to absorb the yellow rays and enhance the visibility of the work 

was then permitted to cool slightly 
and then removed to a 600-watt elec- 
tric furnace for stress relieving. 

The high-frequency converter was 
a spark-gap type oscillator supplied 
with 440-volt, 60-cycle, primary cur- 
rent, and having 30-amp. primary 

fuses. Spark gaps and internal coils 
were water-cooled, and a pressurestat 

Panel Demonstrates Meter Service Faults 

D. OWENS MERRITT 
Meter Engineer, New Hampshire Gas & Electric Co., Portsmouth, N. H. 

; 
U TILITIES generally have several 
persons in company employ who are 
required to remedy troubles both on 
lines and through to services; but in 
some cases it is found that at times 

ELECTRICAL WORLD e 

trouble “shooting” can become com- 
plicated. The demonstration panel 

here illustrated was built to help all 

employees see and understand more 

clearly what occurs in circuits when 

November 9, 1946 

switch prevented turning on the high 
frequency unless water was flowing. 
The pressurestat was set to close at 
about 15 psi. and to open at 12 or 
13 psi. Adjustable spark gaps were 
used. Pipe sizes ranged from 1-in. to 
4-in. diameter. An Electric Con- 
troller Co. Model WGS-6 oscillator 
was employed. 

two or more services are run from 
the same distribution transformer, 
and especially when some are 2-wire 

and some 3-wire supplies. 

The panel was wired and equipped 

to show faults actually found in the 
field and demonstrates conditions on 

three services from the secondary of 
a distribution transformer. One serv- 
ice is a 240-volt, 3-wire set-up and 

115 



VIEW of grounding panel equip- 

under demonstration by 

author to help employees 

ment 

the other two are 120-volt, 2-wire. 
Customer loads and ground connec- 
tions are simulated on the panel. 
Earth resistance is represented by 
100-watt bulbs, and the voltmeter 
shown in the diagram is used to show 
potential differences between circuits. 
All wiring is in the open so that cir- 
cuits can be easily traced. 

A typical fault is one where no con- 
sumption is shown on the watthour 
meter. It was found and can be traced 
in the diagram that this meter can 
run either forward or backward with- 
out any load on this particular serv- 
ice; also that one fuse could blow 

and this customer still have service 
without current passing through the 

ANGLE MIRROR enables 

tester to see dial of strobo 

meter test standard when old 

type meters without notched 

discs are being checked in 

meter department of Central 

Arizona Light & Power Co. 

meter. Another fault shown is a mod- 
erate sensible contact obtained be- 
tween sink and water faucet. Another, 

where usually a high bill complaint is 
involved, arises from a high resist- 
ance ground causing the meter to run 

even when the user’s circuits may be 
open. The panel was built around 
these common troubles, and various 
other troubles are readily simulated. 
The panel is also used to help ac- 

quaint new metermen with the wiring 
of meters in service, and helps in the 
more accurate performance of duties, 
with fewer calls and increased safety. 
The panel was shown at the course 
for electric metermen given recently 
at Manchester, N. H., and Boston, un- 
der the auspices of the New England 
Association of Meter Engineers, and 
is regularly used by the utility at 
Portsmouth. 

WIRING DIAGRAM of panel to demonstrate meter performance under 

service ground conditions. Lamps simulate earth resistance. Arrows show 

direction of current at a particular instant 

Heavy Piling Used for 66-Kv. Crossing 

LYNN A. EDINBOROUGH 

Okmulgee Area Engineer 

Public Service Co. of Oklahoma 

Tulsa, Okla. 

W asuinc of the sand banks has 
caused a problem for several years 
at a transmission line river crossing 
near our power plant at Weleetka. 
The river channel has widened and 
moved to the extent that structures 
have had to be moved back from the 
banks until it was no longer possible 
to move further because of the terrain 
and length of the span. 

A structure has now been mounted 

on piling which will withstand the 
river water pressure should the river 
bank continue to move to the struc- 
ture location. A 4-pole X-braced 
structure, pole banded to 55-ft. piling 
driven 49 ft. beneath the ground sur- 
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POLES lashed to 55-ft. piling 

driven 49 ft. into ground support 

66-kvy transmission line crossing 

structure on river bank 



OVERHEAD CABLE DISTRIBUTION 

G-E PRE-ASSEMBLED CABLE compares 
favorably with underground cable in 
service at far less installation cost. 

srr 

Picture a power-distribution system practically 
free from the hazards of ice, storms, and fallen 
branches—yet installed at a cost not much greater 
than open-wire or tree-wire construction. It’s here 
today, in G-E pre-assembled cable. Already an im- 
pressive service record has been built up by the 
millions of conductor feet now in operation and more 
and more electric utilities are installing it every day. 
G-E pre-assembled cable was developed to provide 

for easier installation, less conspicuous appearance, 
and better service in aerial cable installations. Mes- 
senger, rings, and cable are all factory-assembled 
and delivered ready for pulling in on poles. Because 
G-E pre-assembled cable is strung as a unit, it re- 
duces the time that linemen are needed on poles by as 
much as 75 per cent. Actual cost of installation may 
be cut up to 40 per cent. 
Many other features contribute to the outstanding 

Cutaway view of pre-assembled 
aerial cable showing compact, 
all-in-one-unit construction. 

HERE’S WHAT 

entral Hudson Gas & Electric 
Corporation says about perform- 

ance of G-E pre-assembled cables: 

e Better service e Cuts installation costs 

e Less conspicuous e Superior to tree-wire 

e Compares favorably with e No interruptions during 
underground cable hurricane 

performance of G-E pre-assembled cable. It may be 
tapped without reinforcing the messenger. Temporary 
repairs are easily made by linemen. Installation is 
rapid, a good average being 3000 feet per day. In 
addition, the installation of secondary wire under 
this cable is considerably less hazardous than with 
open wire primary lines during both installation and 
service. 

G-E pre-assembled cable is available in one con- 
ductor and three conductor types. Get in touch with 
your nearest G-E office for performance data and the 
complete facts on this modern aerial cable. Apparatus 
Dept., General Electric Company, Schenectady 5, N.Y. 
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PRE-ASSEMBLED AERIAL CABLE... 

Another G-E achievement resulting from “‘full-range’’ research 

The butyl-base rubber insulation used in G-E pre-assembled 
cable, is the same insulation used in G-E Coronol cables, and has 

exceptional resistance to ozone and aging. As a result of 4 years of 
field tests with the aid of co-operative utility companies, special ap- 
plication hardware was developed for the new cable, and valuable 
data on electrical characteristics, costs, and life were obtained. The 

result is a cable that minimizes interference with near-by telephone 
circuits. Again G-E laboratory and field research have combined to & 
produce a major improvement in power-transmission lines. 

502-57-1200 
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face is shown in the accompanying 
illustration. Holes were dug with ordi- 
nary digging sets for the piling to the 
water level, approximately 12 ft. be- 

low the surface. When the piling was 
placed in the hole approximately 43 
ft. of the piling was left above ground 
to be driven down to about 6 ft. above 

ground. The four poles of the 66-ky, 
river crossing structure are spaced on 
14-ft. 
built by a hot-stick gang. 

centers. The structure was 

Sleeve at Tap Prolongs Life of Conductor 

JACK GOSSMAN 

Manager, Red River Valley 
Cooperative Power Association 

Halstad, Minn. 

Arracument of a clamp-type sleeve 
where taps are made from feeder 
lines has, in the short time used by 
this cooperative power association, 
saved many outages. miles of travel, 
and added to the life of the main con- 
ductor. 

Since extensions or taps from 
feeder lines, especially on REA lines, 
or rural lines are made by use of hot- 
line clamps, it is essential that these 

main conductors be protected from 
mechanical damage and even more so 
from possible arcing and burning of 
the conductor due to surges or to 
overloading. 

The condition of burn-off and fray- 
ing of wires was experienced before 

the use of a separate sleeve, com- 
monly known as a repair sleeve, 
manufactured by the National Tele- 
phone Supply Co. 

The clamp sleeve is put on the con- 
ductor wherever the hot-line clamp 
is to be attached and can be put on 
either “dead” or “hot” lines of vari- 
ous sizes of conductors. Attachment 
is by a Nicropress tool. The sleeve 
makes a solid connection to which 
to apply the hot-line clamp. It is mas- 
sive enough to take care of any arcing 
that might occur in connecting or 
disconnecting the clamp as well as to 
survive arcing if corrosion should 
intervene at points of contact. 

Application can be made on cop- 
per, Copperweld conductor or other 
composite conductor with copper 
strands. It is preferable, of course, 
to use an aluminum sleeve or armor 
on aluminum conductors. 

CLAMP SLEEVE attached to rural 

feeder conductor with strands 

Pressure Switch Adapted for Turbine Unloader 

GEORGE F. CAMPAU 

Marysville Power Plant 

The Detroit Edison Co. 

Prorecrion for the turbine in case 
of rapid steam pressure drop is pro- 
vided for the new high-pressure 
turbo-generator at the Marysville 
Power Plant of the Detroit Edison 
Co. Such drop might result in flash- 
ing in the steam generator with pos- 
sible carry-over into the turbine. 

The desired control is strictly a 
pressure function, and a pressure gov- 
ernor switch is used in a special ap- 
plication to reduce the load on the 
turbine and keep it within the limit 
of the available steam supply. The 
accompanying schematic diagram 
shows the connections used to ac- 
complish this. 

The Bourdon tube actuated by the 
steam pressure operates switch K, 
and, if the pressure drops to a pre- 
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determined point, this switch makes 

contact at point L, closing the circuit 
through the solenoid coils S;. Con- 
tactor M is thus operated and ener- 
gizes the coil of solenoid S2. Con- 
tactor O energizes the “lower load” 
winding of the turbo-generator syn- 
chronizing motor, which immediately 

starts to run the load off. On sufh- 
cient decrease in the load on the 
turbo-generator, the steam pressure 

will start rising and, on reaching a 
predetermined pressure, switch K; 
will make contact at H, shorting out 
the coil of solenoid S; and allowing 
it to open. 

SCHEMATIC DIAGRAM of turbine unloader operated by steam pressure 

Bourdon 
tube 

Main 

steam 
0 

MOESSSOS 
Synchronizing 
motor. lower 

load 
«winding 
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concentrated 
Never before has it been possible to get so many switchboard instru- 
ments in such a small space—with an actual increase in readable ac- 
curacy. Only 4}-inches square, five of these compact, long-scale instru- 
ments can be mounted side-by-side on a 24-inch panel. 

For the user—better instrumentation: Information on one or more circuits 
can be concentrated in a small area; many instruments can be read 
from one position; time can be saved in recording readings; and circuit 
data can be better correlated. 

For the switchboard manufacturer—better panels: Valuable panel space 
can be more efficiently utilized; added economy in panel layout can. be 
realized; and the size of the switchboard may even be reduced. 

These factors, combined with the long 7-inch scale, 1 per-cent accu- 
racy, greater sturdiness, and other high-quality features, mean benefits 
for you. Make it a point to call for G-E concentric-scale switchboard 
instruments on all future installafions. Write for Bulletin GEA-3432. 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 

HEADQUARTERS FOR MEASUREMENTS 

GENERAL @ ELECTRIC 
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Data for High-Frequency Heating* 

Resistivity, Temperature Coefficient 
Microhm- Coefficient Specific Specific of Thermal 

Material Centimeter of Resistance Gravity teat Conductivity 

Aluminum. 2.688 0.00403 2.70 0.214 0.5 
Barium....... 9.8 0.0033 3.78 ae. |. owe ee 
Beryllium... . 10.1 if rye sda ae 86 6. - weed 
DS Wis. bi 8 0.002 6.6 0.092 0.204 

Bronze 17.8 0.0005 8.8 rr 

Carbon 3500 at 0 0.0009 3.52 0.165 
Calcium 4.59 0.00364 (0-600) 1.54 met. hes 
Chromium OO GEO: ~eexeusa 6.92 | Ae oere 
Cobalt 9.7 0.00658 (0-100) 8.7 0.10 oe 
Copper. . . 1.724 0.00393 8.89 0.0921 0.918 

Gold 2.44 0.0034 19.3 0.0312 0.7 
Graphite 800 ae... cee ; 2.25 0.17 “whe 
Iron 9.8 0.0065 (0-100) 7.8 0.107 0.161 
Iron, Cast ep ee eee 7.03 0.118 an 
Lead. 22.0 0.0039 11.4 0.0306 0.083 

Magnesium 1.46 0.004 1.74 0.246 0.376 
Manganese ete Pk ie eat 7.42 Saat hens 
Mercury 95.8 0.00089 13.59 0.033 0.015 
Molybdenum 5.08 at 0 0.0047 (0-100) 9.0 0.065 0.346 
Monel Metal 42 0.002 Se fb wee 0.062 

Nickel... 7.8 0.00537 (20-100) 8.9 0.105 0.142 
Platinum. . . 9.83 at 0 0.003 21.4 0.0324 0.166 
Potassium 6.1 ato 0.0055 at 0 0.851 0.19 sac 
Silver 1.629 at 18 0.0038 10.5 0.056 1.0 
Sodium 4.3 atO 0.0054 0.951 0.295 

Steel (Soft) 11.8 0.004 7.7 0.118 0.115 
Steel (Hard). 45.6 0.0016 738 0.118 0.115 
Steel (Nickel) 30-85 0.0007 ‘7 0.118 0.115 
Tantalum 15.5 0.0031 16.6 0.036 0.130 
Thallium 17.6 ato 0.0040 at oO 11.86 Ree. = | Seas 

Thorium 18 0.0021 (20-1800) 11.5 0.027 re 
srr at 13.5 0.0042 7.3 0.054 0.155 

Tungsten. . 5.5 0.0047 (0-100) 19 0.034 0.476 
Zinc 5.75 atO 0.0037 4a 0.093 0.265 

High-Frequency Heating Rate, pounds per minute 

Temp. Rise Specific 2 5 10 20 50 100 200 
deg. F. Heat kw. kw. kw. kw. kw kw. kw 

200 0.2 2.84 7.10 14.20 28.4 71.0 142 284 
0.3 1.89 4.73 9.46 18.9 17.3 94.6 189 
0.4 1.42 3.55 7.10 14.2 35.5 71.0 142 
0.5 oe 2.8 5.7 11.1 28 57 110 

225 0.2 2.52 6.30 12.60 25.2 63.0 126 252 
0.3 1.68 4.20 8.40 16.8 42.0 84.0 168 
0.4 1.26 3.15 6.30 12.6 $1.5 63.0 126 
0.5 1.01 2.52 5.05 10.1 25.2 50.5 101 

250 0.2 2.27 5.68 11.36 22.7 56.8 113.6 227 
0.3 1.52 3.80 7.60 15.2 38.0 76.0 152 
0.4 1.14 2.85 5.70 11.4 28.5 57.0 114 
0.5 0.91 2.28 4.56 9.1 22.8 5.6 91 

275 0.2 2.07 5.17 10.34 20.7 51.7 103.4 207 
0.3 1.38 3.45 6.96 13.8 34.5 69.0 138 
0.4 1.03 2.58 5.16 10.3 25.8 51.6 103 
0.5 0.83 2.03 4.06 8.3 20.3 41.5 83 

300 0.2 1.89 4.73 9.46 18.9 47.3 94.6 189 
0.3 1.26 3.15 6.30 12.6 | 63.0 126 
0.4 0.95 2.38 4.76 9.5 23.8 17.6 95 

0.5 0.75 1.88 3.76 7.0 18.8 37.6 75 

500 0.2 1.14 2.84 5.68 11.4 28.4 56.8 114 
0.3 0.76 1.89 3.80 7.6 19.0 37.9 76 
0.4 0.57 1.42 2.85 5.7 14.2 28.4 57 
0.5 0.45 1.14 2.28 1.6 11.4 an.a 15 

1000 0.2 0.57 1.42 2.84 wa 14.2 28.4 57 
0.3 0.38 0.95 1.90 3.8 9.5 18.9 38 
0.4 0.28 0.71 1.42 #2 38 tom 14.2 28 

0.5 0.23 0.57 1.14 2.2 $.7 11.4 23 

1500 0.2 0.38 0.95 1.89 3.8 9.5 18.9 35 

0.3 0.25 0.63 a 2a 3.5 6.3 2.6 25 
0.4 0.19 0.47 0.95 1.9 oie 9.4 19 

0.5 0.15 0.38 0.76 1.3 3.8 7.6 mb 

2000 0.2 0.29 0.71 1.42 2.8 (me 14.2 29 
0.3 0.19 0.47 0.95 1.9 4.7 9.5 19 

0.4 0.14 0.36 0.7! 1.4 3.6 san 14 
05 0.11 0.28 O57 ‘cs 2.8 5.7 ll 
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Physical Constants of Metals 
(at 20 deg. C. unless otherwise specified) 

DARRCRAAARURUADRERURERER UREN EAUAREAAER ER URERUAAAERUAEREAARERAAAARAUAARURAAEAY CAREERONE UATE 008 

Physical constants for 34 met- 

als and alloys, also rate of high- 

frequency heating for various 

conditions of temperature rise 

are tabulated. A formula pro- 

vides a means for interpolating 

the specific heats of both tables. 

Heating rates for materials having 

specific heats other than the values listed 

may be calculated by the formula: 

Q = MKcAT 

where OQ = kilowatts 

Ve= Pounds of Material per 

hour 

K = 2.93 x 10~ 

ce = Specific heat 
AT = Temperature rise 

If the heating rate is in pounds per 
minute, as it is in one table, multiply 

Q by 60. 

* 

*Data compiled by the Industrial Electronics 

Division, Westinghouse Electric Corp., Baltimore. 

Md. 
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You get these important features 
in the G-E Flip-open fuse cutout 

Go Wef-process solid porcelain insulator, with undercut 

petticoats, provides for greater insulating strength. 

9 Mounting support cemented in back of porcelain 

insulator, makes cutout virtually birdproof against short circuits 

from fuse contacts to hanger, thereby preventing unnecessary 

fuse blowings. 

oO 7erminal studs, supporting fuse contacts, are cemented 

in porcelain insulator, providing increased strike distance from 

live parts to hanger. Also assures positive location and non- 

twisting alignment of fuse contact arms. 

0 Helical-wound, nickel plated, double coil springs of 

strong copperweld steel retard sidesway of contact arm and avoid 

vibration stresses on the fuse link. These assure proper tension on 

fuse link and positive separation of blown fuse when fault occurs. 

8 Double-wedge contacts, nickel plated, permit fuse link 

to be inserted from either side of the cutout. Contacts grip the 

Fuse link cable with heavy pressure, securely holding the cable 

ends after fuse link has blown. 

6 Exceptionally strong clamp-type terminals\each provide 

for positive clamping of either one or two conductors No. 1/0 

or smaller. 

9 Mounting of cutout to hanger brocke?lenables side-swivel, 

vertical or angle-tilted mountings. Shakeproof lock washer securely 

holds cutout in mounted position. 

© fvse-tink with ring loop at each end enables easy inser- 

tion or removal with switchhook. Either Hi-Surge, or conventional 

types of Flip-open fuse links, are applicable. 
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G-E FLIP-OPEN 
yo FUSE CUTOUT 

7500/12500 Grd Y and 15000 Volts, 50 Amperes 

For Rural Service 

This improved G-E Flip-open fuse cutout of 

simple construction, provides inexpensive 

primary fusing for rural line service—where 

circuit conditions impose a less severe in- 

terrupting duty on the cutout, and where the 

advantages of the conventional hinged fuse- 

holder type of cutout may be dispensed with. 

This cutout provides over-current protec- 

tion by means of a fuse link, without a 

hinged fuseholder tube. Expulsion action is 

obtained entirely by the fuse link tube—a 

unitary part of the fuse link. The fuse link is 

supported in tension between spring contact 

arms, which pull the lower cable terminal 

out of the fuse link tube when the fuse link 

melts. 

A complete description of this improved G-E 

Flip-open cutout for rural service, Bulletin 

GEA-4224, may be obtained through your 

G-E representative or by writing to Appara- 

tus Department, General Electric Company, 

Schenectady 5, N. Y. 

ELECTRIC 
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A Method to Determine Percent Voltage Drop 

on 6,900-Volt Single-Phase Line 
(Multigrounded Common Neutral and Evenly Distributed Load) 

Curves are based on the assumption that the customer’s kw.-hr. 

consumption has a definite relation to his demand. Ratie of 

kw.-hr. per month to demand was obtained from data published 

by the Copper Wire Association. 

N. H. ERLANDSON, 

Distribution Design Engineer 
Carolina Power & Light Co. | 

: J | | Raleigh, N. €. | 
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0.5 1.0 \5 2.0 2.5 
Miles of Line Percent Voltage Drop 

CuRVES are made up for: 
(1) Two-customer density and kw.- 

hr. conditions. 
(2) Five customers per mile and 

100 kw.-hr. per month; perhaps typical 
of present-day condition. 

(3) Seven customers and 120 kw.-hr. 
per month; being future conditions and 
used as design values for new rural 
lines. 

Example 

Given: 5 miles of line, 7 customers 
per mile; 120 kw.-hr. per customer per 
month. 

Find: Percent voltage drop on No. 
6 38-130 steel conductor line. 

Solution: Enter graph at 5-mile 
point, proceed to 7-customer curve, at 

: ; 10 15 20 25 30 
intersection project horizontally to No. Miles of Line 
6 steel conductor curve, and thence ver- 
tically down to 1.9 percent voltage drop. 

nN 

Fr 

6 8 10 12 
Percent Voltage Drop 
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TIME WHEN YOU KNOW 

0001) "his 
There was once a time when this fishing rod was 

just the same as any other--when it lay in a showcase 

untried, unused. There wasn’t any difference then, 

that showed! The man who bought it probably won- 

dered, ‘How good is it?”. But, years later, he has 

forgotten the question. Now he knows! .. . Insulators, 

too, have a “showcase” existence when they appear 

in a catalog or rest on a store room shelf. They all 

look alike, test alike, specify alike, are pretty much Suspensions 

alike, no matter who made them, when new. But 

after years of service on a line, the difference begins 28 LAAN es '@ aD, 

to show up and keeps becoming more obvious with 

the passage of time... Does this hardest test of all 

favor O-B insulators? Here is positive proof of the 

fact. Twenty or thirty years from now your insulators 

will still be a matter of no concern if you specify O-B 

on your present construction. The time will finally 

come when you know how good they are! 
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Station Insulators 

23 YEARS OLD 
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Characteristic Impedance of Lines* 

[I—Concentric Line, Air Spaced, for Rod 

KARL ZIMMERMAN, Engineer, Intelin Division, Federal Telephone & Radio Corp., New York, N. Y. 
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Copyright 1946 rederai Telephone and Radio Corporation 

THIS CHART gives the theoretically exact characteristic chart is 150 ohms. A line connecting D to d will cross the 

impedance of a coaxial line for any ratio of diameters, as- Z, scale at the surge impedance. 
; ci ; 5 ; 

suming perfect conductors and a lossless dielectric (vacuum, © One of a series of five articles which ‘began in Execrarca, Wem, October 
air or a gas). The maximum impedance obtainable on this 26, 1946, page 92. 
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A turbine oil that is not specially 
refined and fortified begins to suf- 
fer from the ever-increasing effects 
of its own breakdown. The products 

TROUBLE BEGINS TO SHOW UP ABOUT HERE 
of oil oxidation serve to speed the 
oxidation of more and more oil. No 
wonder ordinary lube oil quality 
drops rapidly! 

LUBRICATING QUALITY OF OIL LENGTH OF SERVICE 

Why SHELL TURBO OILS 

HELL TURBO OILS show little or no oxi- 
dation and have completely prevented rust 

in turbines after years of service in industrial, 
marine, and public utility installations. 

This means that the life of the lubricating 
oil has been extended far beyond what was 
thought possible a few years ago. It has been 
accomplished by four important steps in the 
refining process: 

1. Scientific selection of crude stocks. 

2. Special refining that removes all readily oxi- 
dized compounds. This also results in better 
demulsibility. 

3. Shell fortifies Turbo Oil with an effective anti- 

SHELL TURBO OIL 
ELECTRICAL WORLD e@ November 9, 1916 

oxidant. Again, by retarding oxidation, better 
demulsibility is retained. 

4. Shell fortifies Turbo Oil with a rust preventive. 
The elimination of rust is vital to the oil as 
well as the machine. 

The Shell Lubrication Engineer will give you 
sound advice about your turbine lubricating 
problems. 

For literature about turbine lubrication and 

turbine cleaning procedures, write to Shell 
Oil Company, Incorporated, 50 West 50th 
Street, New York 20, New York; 
or 100 Bush Street, San Fran- 
cisco 6, California. 

counteract oxidation and rusting in your turbine 
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In PULLING in Boston Edison’s new 
110-kv. Mystic-Woburn _ oil-filled 
cable, a continuous reading dyna- 
mometer was arranged for the cable 
truck, which was advantageous in 
controlling the tension and movement 
of cable in connection with duct in- 
stallations. The winch was mounted 
on the front end on two hinged pins, 
the rear end of the machine being 
supported on a hydraulic cylinder. 
The pull of the rope on the winch 
produced a pressure in the hydr#lic 
cylinder, which was indicated on a 
gage in front of the operator in 
pounds rope tension. The roller 
shown is used to offset the effect of 
varying amounts of rope on the drum 
of the winch. 

The gage has a maximum reading 
hand and an indicating hand to give 
pull tension at any time. Maximum 
rating is 10,000 lb., but heavier pulls 
can be made with the dynamometer 
disconnected. After any interruption 
in pulling, the operator applies strain 
slowly up to the previous indicated 
maximum. In this way the cable will 
begin to move again at a much lower 

This greatly the tension. reduces 

Dynamometer Reads Cable Winch Pull 

CONTINUOUS READING dynamometer on cable truck winch 

maximum pulling strain. Typical 
pulling tension for an 810-ft. length 
of single-conductor, 500,000-cir.mil, 

SPLINED SHAFT expands undercutting blades (left) apon application of 

pressure from auger rackbar to form cone at bottom of hole for concrete 

tower footings. After tower footing hole is dug, auger is replaced with 

undercutting tool to do a job in 5 min. that took 2 hr. by hand. Cone 

pressure and centering plate with bearing on end of shaft is being held up 
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(right) by a bar to show undercutting blades in expanded position 

November 

115-kv. cable weighing 7.8 lb. per 
ft., heavily greased and in fiber duct. 
was about 1,700 lb. 

W ere concrete tower footings 
have been designed for upstrain loads 
some means of undercutting the bot- 
tom of the hole to produce a cone is 
necessary. In placing the tower foot- 
ings on Pacific Gas and Electric Co.’s 
second Pit River 220-kv. transmission 
line, this problem was solved with the 
undercutter* shown. A hole 24 in. in 
diameter was first bored to the batter 
of the tower leg with a boring ma- 
chine, after which the auger was re- 
placed with an undercutting machine 
designed for the purpose by engi- 
neers of the Pacific Gas & Electric Co. 

In the undercutter illustrated a 
square splined shaft is used to actuate 
two cutter blades at right angles to the 
vertical shaft upon application of 
pressure from the auger rackbar. This 
is accomplished with the centering 
cone base plate shown. The undercut 
is a perfect cone which is 12 in. larger 

*Patent rights reserved. 
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Recently we had an illustration of how much self- 

supporting aerial cables save over open wire. One of our 

customers planned to put in a 13 kv. open wire feeder. In 

order to get it installed it would have been necessary to go 

around a town which would have taken 16 miles of open 

wires. By changing the specifications to Simplex self-supporting 

aerial cable it was found possible to do the same job with only 

214, miles of line. The saving in this case amounted to a good 

many thousand dollars because the poles, cross-arms, pins, 

insulators, line hardware, etc., that were necessary for the 

16-mile line did not have to be bought and installed. Instead, 

the 13 kv. line, because it was insulated, was suspended from 

existing pole lines. 

Before you plan any type of open wire construction, 

investigate Simplex aerial cables and see how much you can 

save on your installation. Simplex aerial cables are dependable, 

make good looking installations and cost much less to put up 

in both dollars and man hours, and offer very considerable 

savings in right-of-way, pole lines, and hardware. 

‘WIRES & CABLES 
SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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2nd Among the 
Features of OE LE 

VARNISHED © 

TUBING 
PRODUCTS 

Coe 

COMPLETE 
IMPREGNATION 

Flexibility in varnished — 
tubing products assures 
perfect performance. 
All Dieflex tubings and 
sleevings have extreme 
flexibility and_pliabil- 
ity, to speed assembly © 
and cut costs. 

Besides their flexibil- 
ity, Dieflex products 

NON - FRAYING 

— 
are completely impreg- HIGH DIELECTRIC 
nated with insulating STRENGTH 

varnishes, have a 
smooth inside bore, 
are non- fraying, and 
have excellent “push- 
back” and electrical 
qualities. 
Immediate ship- 

ments can be made in 
all standard sizes and 
colors. 

COMPLETENESS 
OF LINE 

GOOD 
PUSH-BACK 

UNIFORMITY OF QUALITY © 
PRODUCT 

SMOOTH 
INSIDE 
BORE 

INSULATION MANUFACTURERS 
CORPORATION 

CHICAGO CLEVELAND 
MILWAUKEE MINNEAPOLIS 
DETROIT PEORIA 

INSULATION and WIRES 
INCORPORATED 

ST. LOUIS ATLANTA HOUSTON 
DETROIT BLUEFIELD 
BOSTON NEW YORK 

TRI-STATE SUPPLY 
CORPORATIONS 

LOS ANGELES SAN FRANCISCO 
SEATTLE 

than the diameter of the pole hole. 
Before this machine was devised it 

was necessary to perform the under- 
cutting by hand, which was a slow 
and tedious process. By means of a 
small boom on the digger rackbar 
housing, it requires only one minute 
to replace the auger with the undercut- 
ting tool. Actual undercutting is done 
in a minute or less depending on 
ground conditions. This tool cut time 
for hand work from about two hours 
to less than five minutes per hole. 

Metal Parts Counted 

By Electronic Method 

ARTHUR T. HATTON 

Arthur T. Hatton & Co. 

Hartford, Conn. 

T ae PROBLEM of counting freshly 
painted steel parts in the factory of 
The Wiremold Co., Hartford, Conn., 
found an interesting solution in an 
unusual application of electronic 
methods. Designed by the author in 
cooperation with the engineering staff 
of Wiremold, the method employs 
an inductance bridge in which the 
balance is upset each time a steel 

DIAGRAM of electronic counter 

CLOSE-UP of counting equipment 

at Wiremold plant. The coil at the 

right is connected to the terminal 

strip, using the terminals at the 

right of the counter. The terminals 

at the left are for the supply line. 
The knob in the center permits the 

adjustment of the No. 2 rectifier to 

equalize the voltages being fed into 

the amplifier. At the right and be- 

low the left-hand tube is a Sigma 

relay. The main line switch is be- 

low the right-hand tube 

part is dipped into the paint tank. 
Consideration of other methods re- 

vealed certain disadvantages in each. 
The freshly painted surfaces would 
have been marred by any form of 
mechanical actuator, while a photo- 
electric system would have been er- 
ratic because of paint splash on lens 
surfaces. A capacitative relay would 
have eltminated these two shortcom- 
ings, but would have been susceptible 
to the body of the operator. High- 
frequency exploring coils had the 
same disadvantage. 

The inductive bridge method em- 
ploys a detecting coil (with a 10-in. 

diameter air core) fastened to the top 
of the paint tank so that all parts 
must pass through it while being 
dipped. A steel plate with a 10-in. 
hole is placed across the tank above 
the coil, providing a more rigid sup- 
port for it and shielding it from sur- 
face effects. This makes the coil re- 
sponsive only to parts thrust into the 
paint. The coil is part of a bridge 
circuit energized at 60 cycles. The 
bridge is normally balanced, but 
when steel parts are dipped through 
the coil, the resulting change of im- 
pedance develops a small “signal volt- 
age” which is fed through a trans- 
former to a 2-stage amplifier. This 
increases the plate current of the sec- 
ond stage, energizing a relay which 
operates a counter. With a detecting 
coil of only 0.4 henries, the counter 
will register the point of a pocket 
screwdriver. Varying line voltage has 
no effect on the bridge circuit, and 
no adjustment is required after the 
initial balancing of the bridge at the 
time of installation. The apparatus 
was built by The Barton Co. 

Demand Meter Servicing 

Analyzed by Utilities 

W une the number of demand me- 
ters on power company lines repre- 
sents a small percentage of total 
meters connected, troubles experi- 
enced have been in somewhat inverse 
proportion. For this reason a survey 
was made for a private group of me- 
ter engineers to review the types of 
troubles observed and the mainte- 
nance practices of the companies 
queried. Six principal makes of de- 
mand meters were investigated, with 
wide distribution of troubles. These 
included worn bearings, clutch slip- 
page, noisy armatures, time period 
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Permanent Insulation Insures 

Long Service Wherever Heat 

and Fumes are a Problem... 

You'll never have to worry about the condition of 

your circuits to ash slush pumps, precipitators, ex- 

hausters, coal grinding mills, boiler feed pumps and 

other hot-spot performers if you wire with perma- 

nently insulated Rockbestos A.V.C. Its impregnated 

felted asbestos insulation and heavy asbestos braid 

resists heat, flame, moisture, corrosive fumes, oil, 

grease, and oxidization, permitting non-stop opera- 

tion at temperatures up to 230° F. Its high resistance 

to heat and greater current carrying capacity pro- 

vides an additional safety factor. 

Made in voltage ratings of 600 to 5000, including 

single and multi-conductor power cables, switchboard 

and lighting wires, control cables and National 

Electrical Code types. Write for catalog. 

ROCKBESTOS PRODUCTS CORPORATION 

165 Nicoll Street, New Haven 4, Conn. 

OS AN.C. 

2 3 4 

Rockbestos Construction Features 

The Rockbestos A.V.C. 600 Volt Power Cable illustrated and 

Motor Lead Cable (maximum operating temperature 110° C.) have 
this failure-resisting construction: 

1. A tough impregnated asbestos yarn braid, resistant to heat, 
flame, moisture, oil, grease and fumes. 

. Heat, flame and moisture resistant impregnated felted asbestos 
insulation that won't dry out, crack, flow or rot. 

Asbestos-protected varnished cambric for high dielectric 
strength and added moisture resistance. 

. Inner wall of impregnated felted asbestos withstands conductor- 

heating overloads and won't bake brittle or burn. 

. Conductors are perfectly and permanently centered in helically 
applied non-flowing insulation that provides greater current 
carrying capacity. 

One of 125 different constructions designed by Rockbestos for severe or 
unusual operating conditions. 

The Wire with Permanent Insulation aoe Rockbestos A.V.C. 
NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH 

ST. LOUIS LOS ANGELES SEATTLE SAN FRANCISCO PORTLAND, ORE. 
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VIBRATIONLESS 

SCHRAMM AIR COMPRESSORS 

ave tnitatled tn you plant r 

No vibration... but all the air 
you want! Schramm Air Compressors are easily installed, 
require a minimum of space, and are compact: yet NO 
VIBRATION! 

Schramm Air Compressors are 
specified by industry today because they furnish all the air 
you want, whenever and wherever you want it. Each unit is 
tested before it leaves the factory, and goes to work as soon 
as it is installed. 

Both stationary and portable 
units are available, in every size mounting and assembly. A 
new Booklet giving full construction details and advantages 
you get with Schramms is yours for the asking. Write us 
today for your copy. 

\ (; Hl \ ] INC, west-cussren | 
} ita PENNSYLVANIA | 
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cams out of adjustment, grease 
working out of motor, pointers out of 
adjustment, burned-out coils due to 
overloads, magnetic locking, worn 
discs and drums, motors slow from 
improper lubrication, cam _ wear, 
worn gears in register train, ink, 
clock and contact troubles, slipping of 

timing collars on tripping rod, fric- 
tion in floating bearing assembly, 
clock tripping gear desynchronized 
from misalignment, weak return 
spring tension on floating bearing as- 
sembly, oil throwing by motors, are- 
ing contact trouble from improper 
compensating device across contacts, 

condenser compound leakage, and 
others. Total demand meters used 

by nine utilities, 18,942. 

Trend to Specialists 

Five companies service such meters 
by specialists, but in some cases one 
or two regular metermen have been 
trained to service them. The trend 
is toward specialist work and shop or 
laboratory tests and maintenance. In 
one case a two-year schedule of shop 
overhaul applies with a few excep- 
tions. Disassembly, cleaning and re- 

‘placement of worn parts is common 
practice; friction tests are helpful: 
and in some field tests of demand 
accuracy rotating standards are used. 

One company has had to check 
large customers’ demand meters only 
when trouble is indicated. Contact op- 
erated demand meters are in general 
serviced by specialists. In some in- 
stallations the meter tester, when mak- 

ing periodic tests in the field, checks 
contacts for operation and cleanli- 
ness, but does not make repairs; in 
others one trained demand meterman 
and a helper usually service this type 
of instrument. In one company 

where all contact operated demand 
meters are located in the generating 
station, the plant electrician takes 
care of contacts and the meter de- 
partment looks after integrating me- 
ters. In another, chart changes, in- 
spections and field adjustments are 
handled by special men from the 
meter laboratory. The survey indi- 
cated that hardly any type of demand 
meter is immune from trouble, and 
as a result such instruments cost more 
to maintain than watthour meters be- 
cause of the necessarily sorter inter- 
val between tests. Thermal devices 
gave a very good account of them- 
selves in the survey, although there 
appeared to be room for improve- 
ments in design, factory production 
and inspection in most types. 
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Because of the basic importance of adequate wiring to the entire electrical industry, 

Anaconda is presenting messages like this in a wide list of national publications 

electrical equipment at FULL CAPACITY 

IF A MACHINE is running 1500 RPM, 
and it should run 1800 RPM, don’t 
blame the operator. Chances are that 
reduced voltage is curtailing the ma- 
chine’s production. In fact, inade- 
quate wiring can reduce efficiency as 
much as 25% to 50%! 

Check up now on your real power 
needs! Don’t let obsolete wiring 
handicap expensive production 
¢quipment. Remember that emer- 

ELECTRICAL WORLD e 

gency alterations later may cost much 
more than foresighted wiring im- 
provements today. 

Talk it over with consulting or 
plant power engineer, electrical con- 
tractor or power salesman. They'll 
advise: Wire Ahead! Anaconda Wire 
& Cable Company, Subsidiary of 
Anaconda Copper Mining Company, 
25 Broadway, New York 4, N. Y. 

Sales Offices in Principal Cities. 

DA ANACONDA WIRE & CABLE €OMPANY 

November 9, 1946 

é eer 3 ; zs 

Look to Anaconda for wire and 
cable controlled from copper ore 
to finished product by Anaconda 
basic research and engineering. 
Every Anaconda product is a last- 
ing investment... 

pu 
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DIGESTS 

Condensations and abstracts of articles in the foreign press, com- 

mittee reports, unpublished papers before numerous technical 

societies, research bulletins, standards 

Inadvertent Operation 
Of Protective Devices 

From a paper by R. Renchon (Union 
Générale Belge d’Electricité, Brussels) 
before the Conférence Internationale des 
Grands Réseaux Electriques, Paris, June 
27-July 6, 1946. 

To PREVENT the growth of large phase 
angles between generators, high-speed 
clearing of faults, taking 0.1 to 0.2 sec. 
maximum, is indispensable. The author’s 
system expects to install an experi- 
mental lockout relay based on the sup- 
position that the generators nearest the 
fault usually have an advanced phase 
angle with regard to the others, and 
that synchronizing energy will be fur- 
nished by them when the phase angle 
does not exceed 180 deg. This lock- 
out relay will be designed to prevent 
tripping during an experimental prede- 
termined time of 1 sec. from the instant 
when the relay ceases to show a fault in 
the opposite direction to its cover zone. 

Air-Blast Breakers 

In England 

From an article by M. A. Garrett in 
“Electrical Review,” London, April 19, 
1946. 

Great Britatn’s first 132-kv. air-blast 
circuit breakers have heen installed by 
the Central Electricity Board in a new 
substation at Barrow. A double-circuit 
overhead line runs from that point to a 
new grid substation at Natland. The 
132-kv. substation is of the outdoor 
mesh-connected type with provision for 

six outgoing circuits having supervisory 

control from the generating station and 
also arrangements for local contro] for 
maintenance or emergency use. 

“Duo-Blast” air circuit breakers and 
their current transformers are located 
on concrete slabs at ground level. Each 
breaker has three single-phase units 
with separate air receiver and floor 
mounting framework. The three local 
receivers are interconnected by copper 
pipes, the three-phase bank being cou- 
pled in turn to the duplicate bus-pipe 
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pneumatic system fed from the main 
air reservoir through reducing valves. 
Electrical and pneumatic control equip- 
ment is in accessible kiosks in the 
breaker framework.  Interlocks pre- 
vent incorrect operation. 

Duplicate two-stage, air-cooled, 21- 
cu. ft. per min. air compressors charge 
the storage system automatically to 

600-psi. gage, one cutting in at 550 psi. 
and the second at 500 psi. Normally 
only one compressor runs, but operation 
may be shifted from one to the other by 
the supervisory control in order to equal- 
ize their use. 

Noise of British 

Transformers Measured 

From a paper by J. S. Forrest before 
the Conférence Internationale des 
Grands Réseaux Electriques, Paris, June 
27-July 6, 1946. 

QUANTITATIVE MEASUREMENTS of noise 
are being made by the Central Elec- 
tricity Board (Great Britain) to deter- 
mine the intensity and character of the 
noise emitted by transformers of various 
sizes and types. The meter used is com- 
parable with American sound meters. 

For large transformers the noise level 
is in the region of 80 phons, so refer- 
ence to a 70-phon weighting circuit is 
the most appropriate (phons equal 
decibels at 1,000 cycles). Readings 
around the tank of a large transformer 

2.3 8. 8 

Average Surface Noise Level, Phons 

“I 

5 0 15 20 30 4560 
Transformer Maximum Rating, Mva. 

TRANSFORMER NOISE varies with 

rating with flux density 

do not vary over a wide range, and may 
be averaged arithmetically. 

Measurements from 54 transformers 
on site, 12 at the factory, and 3 shunt 
reactors, ranging from 5 to 60 mva. 
and from 33 to 132 kv., are plotted in 
the accompanying figure. These are 
typical of modern British practice for 
two flux densities. Considerably higher 
noise levels are encountered occasion- 
ally. Doubling the transformer rating 
increases the noise level by 3 phons, 
which corresponds to a doubling of the 
sound energy; and an increase in flux 
density from 11,000 to 14,000 gausses 

increases the noise by 5 phons. 

Minute Temperature 

Changes Detected 

From a release by Bell Telephone Lab- 
oratories, New York. 

SUBSTANCES with electrical resistance 
so sensitive to heat that they can detect 
temperature variations as small as one. 

millionth deg. C. have been developed 
by Bell Telephone Laboratories and 
produced by Western Electric Co. These 
are semi-conductors of the nature of 
metallic oxides which have high nega- 
tive temperature coefficients. Whereas 
copper doubles its resistance with a 
temperature rise of 300 deg., these sub- 
stances halve their resistance with a rise 
of 20 deg. 

“Thermistors” are units built around 
such materials, which were originally 
used in automatic gain controls for 
long-distance telephone amplifiers. Only 
a speck of the material scarcely larger 
than a pinhead, sealed in a glass tube, 
is required. 

Use of thermistor-controlled devices 
by the Army and Navy at the close of 
the war made it possible to scan a dark- 
ened landscape and immediately record 
the presence of an_ infinitesimally 
warmer object, such as a man, within 
the line of sight. From high altitudes 
patterns of rivers, ships, and similar 
objects can be observed. Even stacks of 
ships can be detected by the difference 
in heat. Some of the devices used cath- 
ode-ray tubes for indication as in radar. 
but unlike it they projected no radiation 
of their own and thus could not be de- 
tected by the enemy. Other detectors 
employed loudspeakers or earphones, oF 
plotted the results on ‘graph paper. 
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This insulating block, made of canvas-base laminated, grade 
“C” Dilecto, is used in electrical switch boxes for signal equip- 
ment. To meet service requirements it must be structurally 
strong—and retain its electrical insulating properties under the 
extremes of temperature and moisture. It also must be easy to 
machine to meet volume production schedules and be dimen- 
sionally stable to facilitate installation. 

For Real Engineering Help 
On Non-Metallics 

Look to Continental-Diamond First 

If it's a question of building better insulation char- 

acteristics into your product to improve its overall 

performance, bring your problem to C-D technicians. 

Here is a helpful, cooperative service that begins 

with a study of the job you want your product to do. 

It is that job which determines the exact C-D in- 

sulation material in one of the many types and grades 

or combination that best meets your particular in- 

sulation requirements. 

A suggestion or two simplifying the design may be 

made also—possibly a method of fabrication provid- 

ing a short cut to faster, more economical produc- 

tion and assembly of parts. 

Take advantage of this seasoned C-D engineering 

help which avoids costly mistakes, wasted effort and 

product failure that go hand-in-hand with ‘second 

guessing.’’ Phone, wire or write our 
EE\OUR 

nearest office and a C-D technician will CATALOG in 
SWEET Ss 

be on his way to you. 

BRANCH OFFICES: NEW YORK 17 ¢« CLEVELAND 14 + CHICAGO ll ° 

WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 

Y 7 
ee, 1 ee FIBRE COMPANY 

Estakblisheag 1895... Manufacturers of Lamincted Plastics since IPII—NEWALh 
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C-D PRODUCTS 

DILECTO—Thermosetting Laminates. 

CELORON—A Molded Phenolic. 

DILECTENE—A Pure Resin Plastic Especially Suited to 
U-H-F Insulation 

HAVEG—Plastic Chemical Equipment, Pipe, Valves 
and Fittings. 

THE NON-METALLICS 

DIAMOND Vulcanized FIBRE. 

VULCOID—Resin Impregnated Vulcanized Fibre 

MICABOND—Built-Up Mica Electrical Insulation 

STANDARD & SPECIAL FORMS 

Available in Standard Sheets, Rods and Tubes; and 
Parts Fabricated, Formed or Molded to Specifications. 

DESCRIPTIVE LITERATURE 

Bulletin GF gives Comprehensive Data on all C-D 
Products. Individual Catalogs are also available. 

15+ DELAWARE 

SPARTANBURG, S.C. « SALES OFFICES IN PRINCIPAL CITIES 

135 



Promotion Increases Bake 

es 

LIGHTING INSTALLATION in the new 
quarters of the Electric Maid Bake 
Shop, Birmingham, Ala., is typical of 
the electrical modernization jobs sold 
by the commercial department of Bir- 
mingham Electric Co. General light- 
ing is by ten 12-ft. flush-mounted 
troffer sections with “Flutex” glass 
bottoms. Each section consists of 
three 4-ft. Pittsburgh units with two 
40-watt daylight fluorescent lamps 
per unit. Light intensity is from 25 
to 35 foot-candles. 

The display cases are lighted by 
bare 30-watt fluorescent lamps con- 
cealed behind upper valances. The 
bakery area is lighted by 150-watt 
lamps in RLM domes which are flush 
mounted in the ceiling. Illumination 
of 20 foot-candles is provided. Win- 
dow lighting is in Pittsburgh 150-watt 
reflectors on 15-in. centers. 

Additional to the lighting, which 
amounts to 9.7 kw., new load totalling 
16 kw. was installed. Included in 
this are refrigeration for ice cream 
and other foods, a dishwasher, and a 
ventilating system which will be re- 
placed by complete air conditioning 
when equipment becomes available. 
On this load of 25.7 kw., which is to 
be compared with only 5 kw. in the 
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ENGINEERED LIGHTING, is large element in bake shop modernization 

LOAD BUILDING 

Shop EAR 

lt eS) ae A oe 

Waa 

bake shop’s old quarters, an EAR of 
$1,140 is calculated and of this at 
least $500 is the direct result of utility 
promotion. 

George P. Turner was the architect 
for the job and the lighting layout 
was made by E. B. Richey, company 
illuminating engineer. The lighting 
and other modernization was pro- 
moted by A. F. DeFuniak and B. F. 
Wardell, commercial sales represen- 
tatives of BECO. 

Electric Blowers Cut 

Hay Drying Costs 

LeROY S. DUBE 

Rural Service Engineer 

Haverhill (Mass.) Electric Co. 

AT MAIDEN HILL FARM, Haverhill, 

Mass., the owner, Harry Blackadar, 
cuts about 300 tons of hay and alfalfa 
yearly. Before installing an electri- 
cally operated hay drier, over 70 tons 
of hay valued at about $60 per ton 
were lost from rotting, due to weather 
changes. Through the cooperation of 
the Haverhill Electric Co., a part of 

November 9, 

the New England Power System, the 
Essex Agricultural School, and Massa- 
chusetts State College, a hay drier in- 
stallation was developed for curing 
hay baled in the field. Mr. Blackadar 
first became interested in “mow-hay- 
curing,’ but because of the large 
quantity of hay cut (this farm covers 
300 acres in toto), it would have re- 
quired considerable handling to cure 
it inside in a mow. 

The hay is baled a few hours after 
being cut and then placed in a curing 
chamber with a capacity of about 80 
tons. This chamber is about 15 ft. 
high to the openings at the eaves, 
and 50 ft. long by 30 ft. wide. Curing 
takes about 290 hours, the blowers 
required being operated about 10 
hours a day but not at night, as day- 
time operation appears better te bring 
the moisture to the top, and evapora- 
tion occurs within a few hours of 
starting. Bales are piled 8 or & deep, 
maximum. The dryinz equipment con- 
sists of two American Blower Co. units 
at the lower end of the chamber, each 
with Dodge V-belt drive connected to 
a 7.5-hp., 230-volt, single-phase, G. E. 
induction motor running 1,750 rpm. 
Low-voltage starters are installed to 
provide satisfactory regulation, and 

MOTOR-DRIVEN blower installa- 

tion delivers 42,000 cfm. of air to 

baled hay through duct system serv- 

ing curing chamber on farm, with 

total drying time of 290 hours in 

daytime operation 

h 
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DRIVER-HARRIS ALLOY for Every 

fereeney Resistance Requirement 
7s 
bar OTT Tt a al 

ns 

FE cea 

NICHROME* & MiCHE W for winding large MANGANIN for D ppOpDIN: Wheatstone 
value résistors where space factors call for com- Bridges, Decade Resistance Boxes, Potentiometers 

and National Bureau of Standards type resistance 
standards which require fixed stability and con- 
stant resistance under normally variable o oPomes 
conditions and negligible thermal e.m-f. against 
copper.. 

pactness in design without sacrificing dependa- 
bility. Available in all shapes and sizes drawn 
down to the extremely fine gauge of .001” 
diameter—67 miles to the pound. 

Also the time-tested standard alloys for all vit- ADVANCE®* for winding precision resistors used 
teous enamel resistor requirements due to the 

complete absence of occluded gases. NICHROME 
V is particularly recommended- when a more 

constant resistance at variable temperatures is 

specified. 

“Cree eS 
in electric meters and laboratory testing devices. 

In finer sizes its negligible temperature co-efficient 

of resistance (+ .00002) combined with high re- 

sistivity makes it the most desired alloy for this use. 

“ty 

In addition to fhese we man- 
ufacture over 80 different 
electrical he@t and corro- . 
sion-resistantplloys. If your 
resistance requirements are 
different tell §@s about them 
and depend on it...Driver- 
Harris will develope the 
alloy best suited to your 
specifications. 

eg 

TO ede 
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pe ernnniyianiinn AAA HR Nichrome is made only by 

Driver-Harris™ 
COMPANY 

rade Mark R HARRISON NEW JERSEY 

a Off. BRANCHES: Chicago © Detroit « Cleveland © los Angeles © San Francisco * Seattle 
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MARE: FOS, 
team IT ISOLATES « ENCES» : 

PROTECTION 
Certain manufacturing processes created through wartime exigency 

present countless problems from the standpoint of safety during the 
peacetime years ahead. 

One such process is the manufacture of synthetic rubber as is 
produced at the Goodyear operated Rubber Reserve Plant at Akron, 
Ohio. Farsighted company engineers realized the need of absolute 

security against fire damage for their butadiene storage and handling 
facilities, and they got it. “Automatic” FIRE-FOG was the answer, for 
these test proved systems were designed and developed particularly for 
the control of fires originating in highly flammable liquids and solids. 
The protection of each operation at this plant was of necessity en- 
gineered in a most exacting manner thus assuring the utmost in safety 

at a minimum of eost. 

Isn’t now the time to determine whether your fire hazard protection 
is adequate? An “Automatic” Sprinkler engineer will cheerfully furnish 
complete information about an “Automatic” FIRE-FOG installation— 
where it should be used, why it protects, how it operates. Write today. 

Yoni Suuidble 
“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 

YOUNGSTOWN, OHIO .......... OFFICES IN 37 CITIES 
“Automatic” Sprinkler designs, manufactures and installs a complete line of 
fire protection devices and systems for all types of fire hazards. Listed by 
Underwriters’ Laboratories, Inc., and approved by Factory Mutual Laboratories 

te 
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each motor circuit will shortly be 
equipped with a damped ammeter to 
guard against overloading as the hay 
dries and the air volume rises. The 
blower installation delivers about 42, 
000 cfm. of air to an 18-in. chamber 
under the barn floor which allows the 
air to flow freely before circulating 
upward through the bales of hay that 
are to be dried. 

Last year about 160 tons of hay 
and alfalfa were cured by this method 
at a cost of about $1.35 per ton, using 
gasoline power. This year, by using 
electric motor drives, it is estimated 
that the cost per ton is about 90 cents 
with hay containing 60 percent mois- 
ture. Last year the gasoline motor 
burned out, requiring the temporary 
use of a tractor motor to complete the 
drying operation, resulting in consid- 
erable inconvenience and loss, as the 
tractor was tied up when needed for 
other service. The hay rack was built 
to insure that the air would be forced 
up through the bales rather than be- 
tween the bales and the outside 
boards. Normally this drying instal- 
lation is used between June and Octo- 
ber. About 2,400 kw.-hr. are required 
for curing a typical run of 290 hours. 
The farm owner has blower-cured 
about 40 tons of the first hay crop 
this season, with more to follow. 
When one crop is cured it is stored in 
another barn, making room for 
another. The last crop is left in the 
curing chamber until needed. By re- 
taining the green color in the hay 
while curing, a larger percentage of 
protein and carotene remains, and 
when fed to cows results in more food 
value and increased milk production. 
It is expected that about 200 tons 
of hay will be dried by this method 
this season. 

Cuts Cost of Heat 

Treating 40 Percent 

R. I. LAVELLE 

Duquesne Light Co. 

Pittsburgh, Pa. 

A savinG of 40 percent in heat- 
treating costs was realized by the 
Pittsburgh Metal Processing Co., 
Pittsburgh, Pa., by changing from 
flame to electric induction heat treat- 
ing. In addition, the quality of the 
work was greatly improved and the 
capacity for handling new business 
was increased. The new 15-kw. induc 



MATTHEWS 

PROTECTOLINK 

CUTOUTS 

Efficient protection at low cost is 

provided in these ruggedly con- 

structed open link type cutouts. 

Protectolink fuse links are designed 

so they cannot be installed upside 

down and design of contact arms 

permits ease of fuse link installation. 

The spring tensioned lower arm auto- 

matically seats fuse link contacts 

into contact recesses in the arms, | 

thereby assuring positive and radio 

noiseproof contacts. Matthews Pro- 

tectolink Cutouts and Fuse Links 

are interchangeably adaptable with 

all other makes. Rated 50 amperes 

current carry- 

ing capacity 

and 5 Kv., 7.5/ | 

12.5 KV. Grd.Y | 

and 15 KV. | 

voltage ratings. 

Write for 

Bulletin 101-A 

W.N. MATTHEWS CORP. 
3722 FOREST PARK BLVD. 

ST. LOUIS 8, MO. 
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Build 
‘equipment 

housings the size you want 
with J-M TRANCELL 

HEN you build equipment hous- 
ings with Trancell, you can have 

all the working space you need—and 
the size of housing you want. 

Easily workable, Trancell comes in 
large, ready-to-install sheets that can 
be cut, drilled and bolted on the job 
..or Johns-Manville will supply it 

cut to your dimensions. Trancell pro- 
vides tough, permanent housings for 
all types of high voltage equipment 
...it needs no paint, requires little 
upkeep. A complete line of hardware 
is available for Trancell Doors. 

Light weight and space-saving, 
Trancell doesn’t overload balconies 
and upper floors . . . though strong, it 
is of minimum thickness, takes up 
less room when used for barriers and 
bus-bar housings. An asbestos prod- 
uct, it is rotproof, rustproof, and fire- 

proof—confines oil fires to the cells 
of origin. Its low conductivity pro- 
tects adjacent equipment from heat 
transmission. 

For complete details,write gory 
Johns-Manville, Box 290, 4 

New York 16, New York. Ml 

Johns-Manville TRANCELL 
eae ky) 1-S1 oem olaele tla me .. for housing electrical equipment 
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TYPE RLJFJ 

Three Conductor 

Also all standard types of 

metallic Parkway cables, to 

1.P.C.E.A. specs. Special 

cables to customer's speci- 

fications. 

CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. 

CRESCENT 
’ WIRE & CABLE 

© other protection required 

except at points of extreme 

mechanical hazard. Being well pro- 
tected from ordinary mechanical 

injury and easy to install, they 
provide an economical, permanent 

underground system. 

These cables are widely used 
for street lighting circuits, railroad 

yard lighting and signal systems, 
airport power and lighting circuits 

and in industrial plants and mines. 

INDUCTION-HEATER hardens the 
internal spline of a universal joint 

tion heater is used to heat-treat pieces 
up to 2 in. in diameter. Flame heat 
treating was a slow process and re- 
quired two men for the work, and the 
results obtained depended largely up- 
on the skill of the operators. Now 
one man operates the induction heater 
and, once the heater is started, the 
operation is automatic in every re- 

spect. 

Commenting on the new operation, 
John Howat, president of the com- 
pany, said: “Next to the substantial 
saving in our costs, the thing that I 
like best about induction heating is 
the fact that every part is heated to 
the same temperature every time. 

Once the amperes and time have been 
established for a job, the work is 
practically automatic. The depth and 
the desired hardness can be con- 
trolled and repeated with absolute 
uniformity on all parts heat-treated 
by this method.” 

Induction Heat Tempers 

Case-Hardened Screws 

W.A.GISH 

Northwestern Electric Co. 

Portland, Ore. 

HIGH-FREQUENCY HEATING _ has 

solved a production problem in the 
plant of Screw Machine Products Co.. 
Portland, Ore., that could not be met 

as successfully or economically, if at 

all, by other methods. The product 
is a patented Chevrolet valve tappet 
screw which consists of a piece of 

threaded steel stock some 2 in. in 

diameter with rounded end contain- 

ing a spring-loaded ball. The part. 
less ball and spring, is made entirely 
by machine tools and is case hard- 
ened before the spring and ball are 
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OIL CIRCUIT RECLOSERS 
Use of Kyle Automatic Oil Circuit Reclosers increases 
revenue by automatically keeping more lines in service 
more of the time. 
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Temporary faults . . . 90% of line outages . . . are 
cleared automatically. When a permanent fault occurs, 

the line outage is restricted to the smallest possible area. 

KYLE TYPE “3H” 
OR THREE-PHASE LINES 

he Kyle Type ‘‘3H"’ Automatic Oil Circuit Recloser provides 
ive, practical and economical protection for three phase ars hich Kv : 

Dee istribution. systems. Continuity of service which Kyle Reclosers provide 

isa. practical. combination of three single pole units inter- — increases Customer satisfaction. Use of three-phase re 
ted in such a way as to permit single phase operation closers on three-phase lines protects motors and other 

any of the units so long as no lockout is required. When . electrical equipment. Better service brings more cus- 
unit locks out, the other two lock out simultaneously. : tomers, larger power loads. » we St 

_ — =< f 

ngerous “single phasing"’, with attendant overloading and . - 
wring out of three phase motors is minimized by their use. - -— 

This automatic clearing of temporary faults saves man- 

power, wear and tear on trucks and equipment, tires 
and gasoline by eliminating all but the most essential 
service trips. Regular work schedules are not interrupted. 

Ja 
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KYLE TYPE “HH” FOR 

ONLY KYLE GIVES YOU SINGLE PHASE LINES i 

DUAL OPERATING CHARACTERISTICS The Kyle Type ‘‘H'’ Automatic } 

Oil Circuit Recloser is a single | | 
pole unit designed to protect 

branch lines from a substation 

both Kyle Type “3H” and Kyle Type ““H” Reclosers employ the 

yle trouble-free, long-life, hydraulic timing mechanism. There 

f@no motors or clockwork mechanisms to get out of order. feeder through coordination 

poth give you the Kyle-originated dual operating characteristics : with fuse links or to protect ex- 

NE: Fast opening of the recloser on the first and second oper- tended rural lines by coordina- 
F : : * * eeugee 

, ations. This automatically clears all temporary line faults. tion with other Type “H” Re- 
to closers. 

WO: Time-delay opening of the recloser on the third and 

: fourth operations. This allows sectionalizing fuses to All Kyle Reclosers provide the 

ow before the recloser locks out on the fourth operation. maximum safety for both line- 

men and property. The only 
| live parts are the upper bush- 

jle line protection equipment is sold by branches and representatives ing terminals. Recloser: handle 
! the Line Material Company. They will be glad to assist you in is trip-free of the operating 

mechanism and cannot impart 

a shock to the operator. 

Ask Your Line Material Representative 

ming the utmost in automatic line protection. 
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Klein-Kord Safety Straps, developed more 

than ten years ago, are today used ex- 
clusively by many of the country’s largest 

public utilities. 

Multiple plies of long staple cotton of a 

special weave are vulcanized in rubber. 

This weave permits the use of a tongue- 

type buckle without risk of slipping or 

ripping, even under severe tension and 
excessive loads. The red center provides 
a warning signal. The strap is safe for 

use until worn down to the center ply— 

**Stop when you see red.” 

Klein-Kord is extremely tough, flexible, 

and of uniform thickness and strength. It 
has a low conductivity, will not stretch, 

and is unaffected by moisture. 

An improved Tool Belt of Klein-Kord 

is also available. This belt has found favor 

with linemen, and offers the quality fea- 

tures that have made Klein Belts the choice 
of linemen for generations. 

Klein-Kord is an exclusive Klein de- 

velopment available only on equipment 

carrying the Klein trade-mark. 

Foreign Distributor: 

International Standard Electric Corp., New York 

Since 1857 

mt 

No. 5233 

No. 5204-KK 

Write for folder giving information 

on Klein-Kord belts and safety straps. 

oe} 1 @ WO Wy Poon 
Beem BELMONT AVENUE, CHICAGO 118, 

Chicago, Ill., U.S.A. 

ILLINOIS 
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HIGH-FREQUENCY induction heat- 
ing proved the only solution to 

softening case-hardened tip of valve 

tappet screws to permit successful 

crimping in of spring and ball. On 

a 2-sec. cycle, 10,000 parts per day 

are turned out 

| placed in a hole in the end and 
crimped in. 

The electronic heating machine il- 
lustrated is used to soften the case 
hardening for about +4 in. back from 
the edge of the hole so that the edge 
can be crimped to retain the ball and 
spring. Before this high-frequency 
heat generator was developed for the 
job by Richard Rhiger of Portland, 
the case hardening had to be shal- 

| lower to permit crimping without 
forming cracks in the tip. Now a 
deeper case can be put on the part, 
which greatly improves its wearing 

| properties. An accompanying illus- 
tration shows the _hairpin-shaped 
cooling water coil in the 300,000- 
cycle high-frequency field, up against 
which the ball-shaped nose of the part 
is placed. About one second is all that 
is required to heat the tip of the hole 
red hot to soften the case hardening. 

With this induction heating solu- 
tion to a difficult problem, production 

of the part has been stepped up to 
10,000 per 8-hr. day and the manu- 
facturer is highly pleased, indeed. 
Energy consumption is so small in 
comparison with the plant as a whole 
that the cost of heat treating is 
| negligible. 



Football 

isn’t played in 
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Clad in track suit, what chance would a player 

have against a team equipped with the “armored” 

togs of footbal!! 

In many phases of production involving paper 

... essential industrial papers, that is... it also 

becomes vital to provide proper physical and 

chemical characteristics to withstand “unneces- 

sary roughing”. Modern MOSINEE papers for 

the plastics industry, for instance, are engineered 

specifically for plastics requirements. For the 

electrical industry and other mechanical applica- 

tions, MOSINEE paper characteristics are pro- 

M031 NEE 

track trunks 

vided for maximum arc resistance, high dielectric 

strength, low moisture absorption, high strength- 

weight ratio. For other products and processes, 

MOSINEE creates special stretching papers, high 

tensile, high fold and tear resistance, high absorp- 

tion or moisture repellency papers ...controlled 

maximum-minimum pH, and other scientifically 

created papers ... dependable in uniformity and 

performance. 

MOSINEE paper technicians are prepared to 

equip the paper you need with characteristics that 

improve product and production. Call MOSINEE. 

PAPER 

MILLS 

COMPANY 
Please address 

our letter 
Attention Swcnlinl Paper Makers bi 
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NEW EQUIPMENT 

Portable Compressor Unit Produces 60 Cfm. at 100 Psi. 

\ NEW heavy-duty. portable com- 
pressor, Model 60V, capable of pro- 
ducing 60 cfm. at 100-lb. pressure has 

been announced by Davey Compressor 

Co., Kent, Ohio. It has one low-pres- 
sure cylinder with a 534-in. bore and 

114-in. stroke. The high-pressure cyl- 
inder has a 3%-in. stroke. Operating 
speed is 1,225 rpm. 

This new unit is available in stand- 
ard skid and two-wheel, pneumatic- 
tired trailer mounting styles as well as 
with flanged wheels for railroad work. 
Weight of the two-wheel model is 2,100 
lb. Over-all dimensions are: length, 

88 in.; width, 62 in.; height, 51% in. 
All compressors are powered by a Her- 
cules IXB engine. 

Electronic Volt-Ohmmeter Has High Input Impedance 

\ NEW electronic volt-ohmmeter, 
Type PM-17, has been announced by 
the electronics department, General 

Electric Co., Syracuse, N. Y. Developed 
and designed for general service and 
laboratory work, the new instrument is 
capable of measuring audio and r.f. 
voltages from 60 cycles to over 100 

megacycles. 
Featuring high input impedance and 

144 

simple controls, measurements can be 

made with it without appreciably dis- 
turbing an existing circuit, according 

to division engineers. The unit weighs 

15 lb. and operates from 105-120 volts. 
60 cycles. An ohmmeter circuit is in- 

convenience in measuring 

hich and low values of resistance. 

cluded for 

Masking Compound Peels 

Clean after Baking Operation 

\ THERMOPLASTIC stripping com- 
pound with a dipping range between 
200 and 225 deg. F., for application 
to armature shafts and coil connecting 

points prior to varnish, lacquer, or wax 
impregnation, has been announced by 

Riley & Geehr, Inc., 1 North La Salle 
St., Chicago 2. Ill. It is suitable for 

November 9, 

single dip. sets instantly, has an aver- 
age build-up of 75/1000 in., and is 
reported not to re-melt at temperatures 

up to 325 deg. F. The compound, 
called Armatex No. 307, peels clean 
after the baking cycle. 

Vacuum-Tube Voltmeter 

Smaller, Easier to Use 

A NEW vacuum-tube voltmeter, Type 
1800-A, which is being introduced by 
General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass., supersedes 
Type 726A and is reported smaller, 

It is usable 
as well as a.c. voltage and is 

applicable to higher frequencies. 

lighter and easier to use. 

on d.e. 

The range of a.c. voltage measure- 
ment is 0.1 to 150 volts. Frequency 
correction both resonance 

and transit-time effects for frequencies 
up to 500 

Where absolute voltage readings are 
not required. the instrument can be 

curves for 

megacycles are supplied. 

used as a voltage indicator up to 2,500 
megacycles. A single zero setting serves 

for all ranges. D.c. voltages between 
0.01 volt and 150 velts can be measured. 
The rated accuracy for both a.c. and 
d.c. measurements is plus or minus 2 

percent. 

The probe is furnished with a variety 
of fittings. including both coaxial and 

banana-plug terminals and a 50-ohm 
disk resistor for coaxial line measure- 

ments. The probe cap is removable to 

1946 @ ELECTRICAL WORLD 



lit Sr
c he of Coppe

r 

; The Pan
 Ber 

HUBBARD-COPPERWELD 
SECTIONAL GROUND RODS 

No. 29440 
Sectional Rod 

Hubbard-Copperweld Sectional Ground Rods have 

been designed for use in locations where deep 

" grounds are necessary to reach firm soil. The use of 
A sectional rods eliminates the nuisance of extra long 

rods which are clumsy to handle in the warehouse 

cr = and on the truck. Sectional rods are the same as 
: eae g standard except that they are threaded on each end. 

Joining is accomplished by couplings as shown. For 

driving purposes a stud bolt is inserted in the coup- 

ling at the top of each section. 
oe 

le Approx. Wt. 

Sectional Rod 1/2” x 10 Ft. 

Sectional Red | S/@”x10Ft._| 
Sectional Rod 3/4" x 10 Ft. 

$ Coupling 

F Coupling 

Coupling 

No. 9492 
Clamp 

, Safety Set 
‘ Screw Ground 

Clamps 

Cla 
Sq. Head. Set 
Screw Ground 

Assembly Clamps 
of Sectional . 
Rods—Couplings 
and Stud 

—a ow 
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OUTDOOR 
FIRE PROTECTION 

CALLS FOR THE 

BLAW-KNOX 

AQUATOMIC 
FOG NOZZLE 

Each Aquatomic Fog Nozzle delivers a 
cone of atomized water particles with 
such force that they carry to the base of | 
the fire in spite of air currents and | 

. - drafts. This gives extra protection fo 4 
transformer banks and storage tanks — 
_ containing flammable liquid E 

_ At the same time, they are fine enough 
t© produce maximum cooling and 
quenching effect. Complete separation ~ 
of particles prevents backflow of ony a 

_ electrical currents. ‘ 

bce 

stlse—— 
Standard Wet end 
Dry Pipe Systems, 
well as Thermostaticalh 
Controlled Pre-Action. 
and Deluge Syste 

Write for details 

LAW-KNOX' 
SPRINKLER DIVISION 

829 Beaver Avenue, N. S., 

Pittsburgh 12, Perna. 
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give a minimum input capacitance of 
3.1 uuf. The input resistance at low 
frequencies is 25 megohms, decreasing 
at higher frequencies owing to loss in 
the shunt capacitance. Two input re- 
sistances are available for d.c. measure- 
ments—l10 megohms and open grid. 
Power supply is 100 to 130 volts (or 
200 to 260 volts), 50 to 60 cycles. A 
voltage-regulated power supply is used. 
Power input is less than 25 watts. 

Panel is aluminum finished in black 
crackle lacquer. The walnut cabinet is 
fitted with a handle that locks in any 

one of three positions, permitting the 
instrument to be operated with panel 
vertical, horizontal, or inclined. 

Two-Stage Air Compressors 

Use Copper Finned Coolers 

FIVE NEW MODELS of two-stage air 

compressors are being announced by 
Motor Generator Corp., a division of 

The Hobart Brothers Co., Troy, Ohio. 
These compressors will be available in 
7, 9, 13 and 21-cu. ft. capacities and all 
are furnished with 80-gal. storage tanks; 
a 60-gal. tank is optional with the 7- 
cu. ft. unit. 

The compressors are of the self-con- 
tained type with motor and compressor 
mounted on a one-piece steel sub-base 
which in turn is electrically welded to 
an 80-gal. horizontal air receiver. They 
are fully automatic and controlled by 
centrifugal type unloading valves which 
are reported to prevent motor burn-out. 

Power transmission is direct from 
the heavy-duty motor by multiple “V” 
belts with slack take-up provided. The 
air pressure is automatically controlled, 
the pressure switch contacts closing at 
minimum air requirement and opening 
at maximum air requirement. 

Both cylinder heads and cylinders 
have deep fine cast integral which in- 
creases the radiating surface for dissi- 
pating the heat generated during com- 
pression of the air. In addition, a fan 
type flywheel causes circulation of air 
past a copper finned intercooler (fins 
drawn in the copper give greater radiat- 
ing surface) and cools the air as it 
passes from the low-pressure cylinder 
to the high-pressure cylinder. 
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FOR COMPLETE 
POLE PROTECTION 

Start saving your poles 
when you buy them by 
specifying poles that are 
full - length - treated with 
Chapman’s “PENTA” Pre- 
servative. (Available at 
quite a number of both 
pressure and non-pressure 
treating plants throughout 
the U.S.) 

Untreated cedar poles in 
service can be adequately 
treated against shell-rot by 
simply spraying with 
“PENTA” Preservative. 
Several large utilities are 
spraying thousands of 
standing cedar poles in the 
line, using specially de- 
signed portable spraying 
equipment. 

Untreated cedar poles 
removed from service are 
also being successfully 
treated by vat-soaking or 
spray treatment. 

“PENTA” Preservative is 
a 5% solution of pentach- 
lorphenol* in suitable pe- 
troleum solvents. It is an 
improved Permatox “A” 

. deeply: penetrating and 
long- lasting in effective- 
ness. The treated product 
is clean, paintable and 
non-bleeding. For poles, 
posts, crossarms, timbers, 
and lumber. 

Write for 

Bulletin 

Dept. E 

* Manufactured by The Dow Chemical Company 

CHAPMAN CHEMICAL COMPANY 
Formerly A. D, Chapman & Company, Inc. 

333 N. Michigan Ave., Dept. E 

Chicago 1, Ill. 

Charlotte New Orleans Portland 

Chicago Los Angeles Memphis 

New York Houston 
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NEWS ABOUT PEOPLE 

Oklahoma Gas Assigns 
New Engineering Duties 

New engineering assignments have 
recently been announced by the Okla- 
homa Gas & Electric Co. Involved in 
the appointments are C, E. Bathe, who 
has been made superintendent of the 
transmission department; Ralph Thorn- 
ton, new superintendent of engineering, 
and Bryce Brady, named distribution 
engineer. 

A member of the Oklahoma Gas or- 
ganization for 19 years, Mr. Bathe went 
to that utility from the faculty of Okla- 
homa University. He was superintend- 
ent of standards in charge of the elec- 
trical laboratory for nine years and was 
mstrumental in the early organization 
of the radio department before entering 
the transmission-distribution depart- 
ment in 1936 as electrical engineer, still 
in charge of the laboratory. He was 
named superintendent of engineering 
in 1941. 

While a student at Oklahoma Univer- 
sity, Mr. Thornton worked part-time 
and during summer vacations for 
Oklahoma Gas & Electric and following 
graduation in 1925 became a full-time 

employee. He has served in variou- 
engineering capacities, including divi- 
sion engineer at Sapulpa and Fort 

Smith. He became distribution engi- 
neer for the general office engineering 
department in 1941, which office he has 
since held with the exception of two 

and a half years’ absence in the army. 
Mr. Brady also began with O. G. & E. 

while at Oklahoma University. Follow- 
ing graduation in 1927 he became iden- 
tified with the utility’s northern division, 
where he served as division engineer 

C. E. Barue 
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and then as assistant division superin- 
tendent. During the past five years in 
Oklahoma City, he has served in a 
number of engineering capacities, in- 
cluding that of war-time supervisor of 
priorities and having been “loaned out” 
twice as consultant for utility interests 
in Mexico and to lay out distribution 
systems for both naval bases at Nor- 
man, Okla. 

> H. H. Marsn, Jr., has been appointed 
general superintendent of substations 
and shops, Duquesne Light Co., Pitts- 
burgh. Mr. Marsh succeeds R. H. 
ROuGHEN, who retired in September 
after 42 years with the company. In 
his new position, Mr. Marsh will be 
responsible for the operation of all 
the company’s substations, and the 
wide range of repair and maintenance 
work carried on by the substations and 
shops department. Mr. Marsh has been 
identified with the company since 1922 
and at the time of his recent promotion 
was serving as assistant general super- 
intendent of the substations and shops 
department. K. W. Kay er, formerly 
superintendent of operation of the de 
partment, has been appointed to suc 
ceed Mr. Marsh. 

> Leo H. JENNINGS has been appointed 
chief system supervisor of the electrical 
system of the Detroit Edison Co. For- 

merly assistant chief supervisor. Mr. 
Jennings succeeds Harry L. Shimman. 
retired. Mr. Jennings started with the 
Detroit utility in 1916. Witxiam P. 

FRENCH has been promoted from sys- 
tem supervisor to assistant chicf super 

visor of the electrical s:stem 

Brayce Brapy 

9, 1946 

Gilmore Named President 

of Micro Switch Division 

William W. Gilmore, executive vice- 
president of Micro Switch Division, 
First Industrial Corp., Freeport, Ill. 
has been named president of that or- 
ganization, succeeding Walter B. 
Schulte, who will retire as head of the 

company on December 15. 
Mr. Gilmore. well known in the in- 

dustrial management field, has been 

W. W. Gumore 

associated with Micro Switch since 1941. 

He directed the company’s war-time 
production of aircraft and other mili- 

tary equipment and the reconversion to 
meet the demands of peact-time indus- 
try. 

Mr. Schulte, who in 1911 became as- 
sociated with the late C. F. Burgess in 

operating the battery company and other 
Burgess industries, formed the Micro 
Switch Corp. in 1937 with two associ- 
ates and has directed its growth since 

that time. 

> Joun Morse, vice-president in charge 
of operation of the Shawinigan Water 
& Power Co., Montreal, has been ap- 
pointed a member of the International 
Executive Committee of CIGRE (Con- 
férence Internationale des Grands Ré- 
seaux Electriques). This International 
Executive Committee originally had five 
members, one each from France, Eng- 
land, Switzerland, the United States and 
Russia. and its membership has been 
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RATINGS 

FROM — 

30 TO 400 

ee 

© 
SAFE OPERATION 

Positive grounding by 

means of housing and 

separate contact for 

safety circuit wire. 

Polarized by means of 

contact arrangement and 

groove and key in hous- 

ing. Impossible to insert 

plug incorrectly. 

All contact surfaces are 

precision machined and 

adjusted for maximum 

contact pressure, reduc- 

ing arcing to a minimum. 

Arcing chamber is com- 

pletely inclosed. Arc is 

extinguished before plug 

is completely removed. 

Stace 1902 

125 BARCLAY STREET 

150 

Pleoce address 

Dept. No. 8. 

RUSSELL & STOLL 

AOAC Mae 
Me ataf yee 

Raa ae 
Heavy Duty Industrial 

250 AND 

600 VOLTS 

ENGINEERED AND PRECISION BUILT— 
© 

LOW MAINTENANCE 
Contacts—free floating, 

self-wiping, stay clean 

and retain full contact 

pressure. 

Sealed cable grip — 

no strain on connec- 

tions. Excludes all dust 

and moisture. 

Ground surfaces and 

durable oil-resistant 

gaskets. 

Liberal 

wiring, quick and easy 

space for 

access. Facilitates in- 

spection and servicing. 

Water-Tight and 
SUS aC 

© 
EASE OF INSTALLATION 
Substantial external lugs 

for easy mounting. 

Boxes will accommo- 

date a variety of con- 

duit outlets to suit all 

job requirements. 

Ample wiring space 

and substantial termi- 

nals make wiring easy. 
Assembly of interior 

and contacts requires 
no special tools. 

Interiors do not ex- 
tend back of covers. 

permits direct assembly 
to cabinets without in- 

ternal interference. 

A high degree of standardization and 

interchangeability of parts provides a 

wide variety of types and sizes to suit 

SEVEN 
GANG — 
Combination 
of different 
capacity 

receptacles, 

OKI 

> NEW YORK 7, WN. Y. 

every requirement. 

ASK FOR THE 
300 PAGE 
CATALOG 

COMPANY 
STRIAL. LIGHTING FIXTURE 

F is 
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increased to seven by the addition of 
one member each from Canada and 
Sweden. Mr. Morse has beeen appointed 
Canadian member, and is also president 
of the Canadian National Committee of 
CIGRE. 

Thomas Made Solar V-P; 

D. E. Corson Joins Staff 

(Announcement has been made by the 
Solar Manufacturing Corp., New York. 
of the election of Leslie G. Thomas as 

L. G. THomas 

vice-president in charge of manufac- 
turing and the appointment of Don E. 

Corson as manager of the special prod- 
ucts division. 

Mr. Thomas will have complete su- 
pervision of production at Solar’s plants 

D. E. Corson 

in Chicago, LIl., and Bayonne and North 

Bergen, N. J. He has had extensive 
experience in the various manufactur: 

ing phases of the radio parts industry 
and was recently vice-president and 

manager of International Re- 

sistance Co., Philadelphia. 
Mr. Corson brings to Solar some 19 

works 
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SAFETY POUCH 
FOR SMALL PARTS 

A small parts bag for holding such 
items as tools, wood and lag screws, 
small hardware and parts to be assem- 
bled. 

Keeps parts in easy reach and speeds 
up to job. 

For line work it is worn attached to 
the body belt; general operations over 
the trouser belt. 

Manufactured of medium weight 
canvas with web strap loops through 
which belt is inserted. Mouth of pouch 
reinforced with cloth covered rope to 
hold it open. 

STYLE EW-I16—8" wide, 9!/2" deep, 
WRITE FOR CATALOG OF 
PRODUCTS FOR THE ELECTRICAL 
@UD, INDUSTRY 

OTe Pda for al 

ee 
2808 N. FOURTH STREET - PHILADELPHIA 33, PA. 

TD ALvaa 

PIONEER MFRS. OF 

Truck Winch & Crane Equipment 

FOR PUBLIC UTILITIES 
OUR 28th VEAR—1918-1946 

a. 

TTL aL ers 

TRIPOD rr ee 

WINCHES: Capstans; Single and Double Drum, 
Jaw eres Keyed and Friction Clutch 
Winches, 2, ‘000 to 50,000 ib. Cap. 

POLE SETTING I DERRICKS, TOWERS, CRANES, “aie. 
TYPICAL USERS: AT&T; N. Y. Tel. Co.; T.V.A.; 

Virginia P. S. Co.; Consolidated Edison Co.; Ohio 
Ower Co.; Texas Power & Light Corp., etc. 

Send for Catalog No. 60 

ADE MARK REGISTERED 

Agents in Principal Cities 

SILENT HOIST & CRANE CO. 

THE OxIGINAL SWING BOOM MOBILE CRANE 

WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 

862-63rd ST., BROOKLYN 20, N. Y. 
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se dada INSULATORS 
Here are a few transmission line Pin 
Types selected from our complete line 
of Porcelain Insulators by Engineers for 
their dependability and record for long 
time service. 
For complete engineering details and a 
copy of our latest Catalog No. 40—mail 
the coupon below. 

NO. 1917-M 

27 Kv. Rating 

NO. 1925-M 

35 Kv. Rating 

Wet Flashover > 2 6 6 € 4 4 8 S'S Wet Flashover 
“ee © © © © wow @ 

8 eee eee 

All Thomas Pin Type Insulators can be furnished in “Quiet-Type” insulators 
for the positive elimination of insulator radio interference. To order “Quiet- 
Types” simply specify “Q-T” after catalog number 

NO. 1924-M 

45 Kv. Rating 

NO. 2126-M 

55 Kv. Rating 

Wet Flashover 

Rec. Pin Height 

Std. Pkg. Crate 

Wet Flashover 

Std. Pkg. Crate 

The above one-piece designs can also be furnished in two-part designs when 
preferred. Both designs are very rugged, well balanced, and proved by years 
of continuous line service. 

| THE R. THOMAS & SONS CO. oh. 
; Lisbon, Ohio 

i Please send me your Catalog No. 40 illustrating Porcelain i 4 i Mi jay S 

4 Insulators and Line Hardware for Distribution Lines. 
' & SONS CO. 
WN ss cncrdeetedendea cote Pe Sccccuteete 

© illittininsxn sictnsnsihanaiiaianiipiaiasapaaaldl LISBON, OHIO 
: Chap ntl Oita oc ccntcetsechideintdbaede New York - Boston - Chicago 

‘ 
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Designed to provide installation 
and maintenance crews with 
everything needed to do the job 
...0n the job 

Here's efficiency because 
these bodies are designed for 
emergencies where speed is im- 
portant. Side compartments for 

tools, replacement parts, etc. 

All-steel welded construction— 

sturdy — dependable — inex- 
pensive—Model 163 for '/ ton 
chassis. 

Write fer Descriptive Bulletin Today! 

& EW a Cy, 

a ‘ 
Ly 

THEY'VE GOT 
EVERYTHING! 

SIMPLICITY 
No special tools. 

CERTAINTY 
Installed for keeps. 

APPROVED 
Underwriters’ and 
Canadian. 

STRENGTH 
Six times more 
required 

ACCEPTANCE 
Used everywhere! 

Write for 48-Page 
Illustrated Catalog 

than 

ENGINEERING CORP. 
2548 EAST 79th ST. « CLEVELAND 4, OHIO 

FOR=SPEED IN 
INSTALLATION 
The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
— up installation. Plates are se 
esigned, that they expand easily into 

undisturbed earth, and extra holding 
power is achieved. Made of tough. 
rust-resistant malleable iron. Write fo 
bulletin. 

EVERSTICK ANCHOR CO. 
FAIRFIELD, IOWA 

November 9, 

years of experience in the handling of 
sales and engineering problems in the 
field of large capacitors. He was form. 
erly sales manager of the power divi- 
sion of Aerovox Corp., and sales mana- 
ger of the power factor division of 
Cornell-Dubilier Electric Corp. 

A graduate of the Massachusetts In 
stitute of Technology, Mr. Corson is a 
member of the American Institute 0! 
Electrical Engineers. 

Central Maine Power Co. 

Makes New Appointments 

Robert W. Hudson, director of the 
lighting division, Central Maine Powe: 
Co., Augusta, has been named assist. 
ant manager of the company’s eastern 
division at Rockland. He joined the 
company in 1935 at Rockland as light. 
ing engineer, and was transferred to 
his recent post in Augusta in 1937. 
Mr. Hudson was lighting consultant for 
the Maine Civilian Defense Council 
during the recent war. Frank R. 
Gethro will temporarily succeed Mr. 
Hudson at Augusta, and will continue 

as supervisor of the sales division of 
the commercial department. He joined 
the system in 1923 as assistant sales 
engineer at Portland. 

Lloyd N. Benner, superintenedent of 
the company’s Brunswick district, has 
been appointed director of the elec- 
trical installation division of the com- 
mercial department at Augusta, a new 
position created to provide advice on 
wiring methods and requirements. He 
began service with Central Maine in 

1914. He will be succeeded at Bruns- 
wick by H. Laton Jackson, assistant 
division manager at Rockland, who 
joined the company in 1928 as division 
engineer. 

> Erik NELSON, formerly assistant pro- 
duction engineer of the Ohio Public 
Service Co., Cleveland, has been ap- 
pointed system production engineer, 
succeeding P. V. Fraser, who is on leave 
of absence due to illness. Mr. Nelson 
has been in the Cleveland office since 
early 1945, when he was transferred 

from a special] assignment with the cen- 
tral engineering department at Elyria. 
He has been associated with the OPS 
system ince 1924. 

> Evcene Somorr has been appointed 
to the newly created position of tech- 
nical service engineer of the American 
Standards Association. An electrical 
engineer with wide experience in 
Russia, Belgium, Great Britain, and the 
United States, Mr. Somoff will collect 
and supply technical information con 
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NEW NON-CRANKING TYPES 
No more tiresome cranking of a hand-driven 
generator. Steady test potential of 500 
volts D. C. instantly available at turn of 
switch. Direct readings of insulation re- 
sistances without calculations. Two types, 
Model B-5 and C-2. Ranges 0-200 meg- 
ohms, and 0-100/1000 megohms with 1, 2 
or 3 additional ohm scales in same instru- 
ment. Write for Bulletin No. 435-445. 

ops 
COMPANY, INC. 

ic 
—_ 

5 aaa ' h 

(WAR | 
\ Sevmoue Smitx 7 | 

TOOLS... | 
TREE TRIMMERS 

POLE SAWS 
BRUSH CUTTERS 

CABLE CUTTERS 
JOINTED TEST- | || 

PIKE POLES 

A line of tools designed 
for linemen’s use that 

% are standard equipment 
” with the world’s largest 

Utility Companies. 
i S 

Send for folder 
and prices of 
this labor saving 

PPB a es 
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TEST INSULATION | 
THE MODERN WAY 

{Tres 2) oT 

SEYMOUR SMITH & SON, Inc. 
901B OAKVILLE, CONNECTICUT 

¥IS: 
POWER 

TRANSFORMERS 
FOR EVERY UTILITY 

AND INDUSTRIAL 

REQUIREMENT 

250 KVA, SINGLE PHASE 

OIL COOLED 2400-480 
(DISTRIBUTION TRANSFORMER) 

DISTRIBUTION 
TRANSFORMERS 
FOR DEPENDABLE 

SERVICE ON UTILITY 
AND INDUSTRIAL 

LIGHTING AND POWER 
APPLICATIONS 

15 KVA, SINGLE PHASE 
OIL COOLED 2400/4160Y—120/240 
ee ne em ae cence 

DRY TYPE TRANSFORMERS 
FOR EVERY INDUSTRIAL APPLICATION BOTH CLASS “A” AND GLASS “8° INSULATION 

’ " 
eee 

Dry type distribution 

from 15 KVA through 

100 KVA equipped 

for floor or wall 
mounting. 

For power and lighting 
from 1 KVA through 15 
KVA 230/460 .. 115/230 
equipped for wall, post 

or floor mounting. 

DAVIS 
TRANSFORMER CO. 

Phone 177. CONCORD, N. H. 
MANUFACTURERS OF OIL COOLED, DRY TYPE 
POWER AND DISTRIBUTION TRANSFORMERS 

THANSFORNE 
COMPANY 
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WOW! THAT GRIP IS THE NEAREST 
THING YET TO GOLD SEAL TAPE!\S.3\ 

atl : \ae 
\ \, ce ae 

iy) 2 Paste ie \Ze 
, See ~ ‘, % 

™ 

Jenkins Bros, also make Dia- sci : : ee et ee oe Most electricians know that Gold Seal sticks tighter 
ber Tapes which meet ASTM anywhere because there’s more lasting tackiness in 
and Federal specifications. aie : . 

the friction compound - more tensile strength in the 
fabric. Gold Seal Tape won’t dry out or smear in any 
weather — won't ravel or peel. It’s laboratory-tested 
at every step, and it comes to you factory-fresh, cellc- 
phane wrapped and boxed. If you don’t already use 
Gold Seal Tape-—try a roll! Jenkins Bros., Rubber 
Division, 80 White Street, New York 13. 

i ae 
ean | Cn abe nN cai Rare aa “ae ) 

eRe ya 

7 DILLON 
DYNAMOMETER 
A multitude ot Dillon Dynamometers are pro- 

tecting communities and companies alike from 

foilurés cqused by wires going down in severe 

storms Standard tor dependable accuracy, 

Tl tie ae mesh Actual size 8'%4"’ 

x 61%4'' x 3”. In wide use also in telephone 

and telegraph work for indication of tension 

in guy strands, messenger and wire. Many 

other uses where torque, weight, and overload 

are vital factors. Take out guesswork of ‘‘sight 

and sag’ Hooked on in a jiffy, indicates 
tensions in seconds. Direct reading. ars 

PaePTRSi toe LO aL eo oo 
tor the Dillon in every Electrical Plant 

a \ 

LOY \/ 
/ e 

a 

< came ea 

eT M Ta i aalict Me hail lle mea Le 

5423 W. HARRISON ST. CHICAGO 44, ILL. 
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cerning American standards and those 
of other countries. During the war he 
served as a Russian translator for the 
United States Army. 

> Aitan E. Anperson has joined the 
B. C. Electric Railway Co., Vancouver, 
B. C., as distribution design engineer. 
Mr. Anderson was formerly connected 
with the Burrard Drydock, Vancouver. 
where he worked with the engineering 
department for the past two years on 
radar installations. While studying for 
his degree at Queens University, his 
Alma Mater, he worked with the Ontario 
Hydro-Electric Commission. From 194] 
to 1943 he was assistant to the electrical] 
superintendent of the International 

Nickel Co. of Canada at Copper Cliff, 
Ont. 

P Avex F. Naumann has been ap- 
pointed superintendent of maintenance 
of the Northern States Power Co., Eau 
Claire, Wis., succeeding the late N. N. 
Buck. 

> A. A. Browne, formerly manager, 
sales and engineering, Joshua Hendy 
Iron Works, Sunnyvale, Calif., has 
been appointed general manager of 
the Pacific Electric Manufacturing 
Corp., San Francisco, Calif. A gradu- 
ate of the University of Washington. 
Mr. Browne was associated with the 
Westinghouse Electric Corp., San 
Francisco, from 1930 to 1941. In 1942 
he became assistant to the president 
of the Joshua Hendy works. 

PG. R. Anperson, formerly chief en- 
gineer of the electrical division, is now 
director of engineering of Fairbanks, 
Morse & Co., at Beloit, Wis. Mr. An- 
derson is active in the work of the 
National Electrical Manufacturers 

Association. 

> Lawrence M. Brawn, vice-president 
of Electronic Corp. of America, and 
E.C.A. International Corp., has re- 
signed these positions to organize the 
Rich-Mare Mfg. Co., Inc., manufactur- 

ers of metal and plastic radio com- 
ponents and electronic equipment, with 

offices and factory in New York. Mr. 
Braun has been connected with the 
radio industry for the past 17 years. 
in various executive capacities. 

> Lee A. Kircore has been appointed 
assistant manager of a.c. generator de- 
partment at the East Pittsburgh Works 
of the Westinghouse Electric Corp. Mr. 
Kilgore joined Westinghouse in 1927 
as a member of the graduate student 
course after graduation from the Uni- 
versity of Nebraska. His first assign- 
ment was in what is now the a.c. gener- 
ator section, where he worked on vari- 
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ous types of equipment including turbo- 
generators and large a.c. motors. Be- 
fore he was promoted to his present posi- | 
tion, Mr. Kilgore was head of the recti- | 
fier and motor section of the a.c. genera- | 
tor department. A member of the | 
American Institute of Electrical Engi- 
neers, he has contributed many papers 
to the society’s journal and has served 
as chairman of the electrical machinery 
committee. 

> Don A. Davis, for several years chief 
engineering representative for the Can- 
non Electric Development Co., Los An- 
geles, has been appointed sales manager. 
succeeding Witt1am V. BRAINARD, who 
has resigned to form his own sales pro- 
motion service. Mr. Davis joined Can- 
non Electric in 1941 as a member of 
the sales engineering staff. 

OBITUARY 

PFrRANK C. SARGENT, formerly a vice- 
president of Charles H. Tenney & Co.. 
Boston, Mass., died at his home in 
S l ay ace . = : : : . : 
South Yarmouth, Mass., on Oc tober 26. Doctoring sick refrigerators and ranges is a profession. 
He was 73 years old. Mr. Sargent was : : ; 
born in Brewer, Me., and for many To make it pay, you've got to diagnose the,trouble and 

years was chief electrical engineer and cure it as fast as possible. If you guess wrong the first 
then head of the engineering depart- ti th il 

ment of the Tenney organization and ime, the call may cost you money. 
the public utilities under its manage- 

ment. He retired in 1934. Besides, it makes a better impression when the job is 

>Anprew G. Berts, 60, assistant super- done in a business-like, scientific way. And don’t over- 
intendent of the Puget Sound Power & 1 ; ; 

; on ook the fact that if handled properly, 
Light Co. in Thurston County at Olym- : : properly, today’s service 

pia, Wash., died in that city on October builds tomorrow's sales. 
13. Mr. Betts became associated with 
the company in Seattle in 1909, later y . 
moving to Tacoma and to Olympia in J-B-T’s new Model 60-JRT Appliance Temperature Tester, 

1923. designed for servicemen, factory maintenance men and 

PDavin D. Eames, 62, consulting engi- | maintenance engineers: 

neer and designer of power plants, with 
offices at Boston, Mass., died on October 
25. He was a native of Framingham, 
Mass., and was graduated from the heat zones with one 

Massachusetts Institute of Technology 4 cold zones and 2 
in 1906. sures @ Mea 

’ : closed. 

PCuartes O. Dixon, manager of the | setup : s while doors are 
Southwestern Gas & Electric Co., Grand ading s re a : ; ntinuov ows 
Saline, Tex., died on October 19 at the @ Gives - sh 

age of 59. In the early 1920’s he be- 
came manager of the predecessor util- 

ity company to Southwestern. Mr. Dixon ith sturdy con: 
was selected Grand Saline’s outstanding = 

civic leader for 1945. 

‘s recommendation®, 

PJames L. Scuwank, formerly assist- J 
ant to the president of the RCA-Victor | Get one from your jobber. 
Division of the Radio Corp. of Amer- Put it to work for you, today. 

ica, died in Philadelphia on October 22 
at the age of 61. Well known as a con- 
sulting engineer, he was connected with | A N as U Ss 'é 

the Philadelphia Electric Co. and At- -B-T } ia. AI E N s A : MM e 
water Kent & Co. for many years before 

joining RCA. 
439 CHAPEL STREET e NEW HAVEN 8, CONNECTICUT 
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MANUFACTURERS & MARKETS 

Increase in Costs during War Years 

Still not Reflected by Industry Prices 

“The electrical industry still has not 
reflected in its prices the very substan- 
tial increases in costs which occurred 
during the war years,” Gwilym A. Price, 
president, Westinghouse Electric Corp.., 
stated last week. “The apparatus in- 
dustry finished the war at or below its 

pre-war prices on regular peace-time 
products,” he continued, “but with 
wage and material costs at a_ very 

much higher level. 
“There was a general price increase 

of approximately 14 percent on new 
orders booked in the spring of 1946. 
This proved to be only enough to cover 
the increase since the beginning of the 
year in labor and material costs and 
made no allowance for the increases in 
production costs during the 1941-1945 
period, A second industry-wide price 
increase averaging approximately 10 
percent went into effect at the end of 
September of this year,” Mr. Price 
stated and then made known that list 
prices still did not reflect the increase 

in over-all costs. He pointed out that 
the industry’s average price increase 
since 1939 has been less than 25 per- 
cent while the all-commodity index 
as reported by the Bureau of Labor 
Statistics of the U. S. Department of 
Labor shows a 67 percent rise. 

Westinghouse net sales billed for the 
third quarter amounted to $100,716,520 
on which the company reported an op- 

erating loss of $12,160,204, he added. 
After giving effect to the tax carry-back 
and adjustment from reserves, the net 
income for the quarter was $2,854,553. 

“Disregarding the first six months’ 
operation, which were adversely affected 
by the strike, our current post-war 
production is at a rate that would have 
been exceptional in any pre-war year,” 
Mr. Price reported. ‘Nevertheless, for 
the first time in its history Westinghouse 
finds it difficult to earn a profit at high 
production. 

“Due to the long-time lag between 
receipt of an order. start of production 

FNGINEERS’ DREAM — The new “tube trouble shooter” now being constructed 

at the General Electric testing laboratory is an engineers’ dream realized. All 

forms of water and forced air cooled tubes up to 500 kw. may be checked within 

its confines. It is expected to assist in developing electronic equipment 

156 November 

equipment, the 

prices Westinghouse was receiving on 
sales billed this summer were on a 
average only about 34% percent higher 

and delivery of 

than in 1939.” He indicated that it 
will be some time in 1948 before the 
total sales billed will reflect the total 
increase in prices. “Even then,” Mr. 
Price added, “some of the larger types 
of equipment ordered prior to price 
rises will be shipped and billed without 
benefit of price increases.” 

While discussing the price and pro 
duction problems Mr. Price said, “We 
believe that the individual effort of most 
company employees today compares 
favorably with their pre-war effort. But 
this does not change the fact that 
output per man-hour is less than before 
the war. Our sales billed per hour 
worked by hourly paid employees 
dropped from $3.39 in 1939 to $3.18 
during the four most recent months in 
1946.” 

Normal Delivery Dates 

Currently Quoted 

Normal delivery dates currently 
quoted in the industry for eight 
types of apparatus range from 

immediate delivery on some 
capacitors to 30 months and up 
for 25,000-kva. capacity steam 
turbines of conventional design. 
The first spot survey showed the 
industry well in agreement on de- 
liveries with minor variances due 
to individual problems. The 
spread in the table is due mainly 
to variation in delivery dates of 
various sizes. 

Normal Delivery Dates 

Currently Quoted 

Distribution Transformers Months 
Under 25 kva. 12 to 24 
25 to 100 kva. 13 to 18 

100 to 500 kva. sa one We 
Power Transformers, 66 ks. and up 
Under 5,000 kva.. .-17 to 2] 
5,000 kva. and up 21 to 23 

Air, Oil Circuit Breaker- 
2.3 kv. and under.. 14 
S23 Ge G6 B¥i ccc ae 15 
Oe We Rokk sh ss ve : 28 

Feeder Voltage Regulators...... 9 to 12 
Steam Turbines, 25,000 kva. and up 30 
Watthour Meters 

Single Phase ; 0 to 15 
Polyphase ..... 9 to 10 

Demand Meter . 12 
High-Voltage Cable ito 8 
Capacitors ... Up te 2 
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Mailing Click? 

@ Advertising men agree 
—the list is more than half 
the story. 

McGrow-Hill Mailing 
Lists, used by leading manu- 
facturers and industrial serv- 
ice organizations, direct 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontal 
ond vertical coverage of 
major markets, including 
new personnel and plants. 
Selections may be made to 
fit your own special require- 
ments, 

New names are added 
to every McGraw-Hill list 
daily. List revisions are 
made on a twenty-four hour 
basis. And all names are 
guaranteed accurate within 
two per cent, 

In view of present day 
difficulties in maintaining 
your own mailing lists, this 
efficient personalized service 
is particularly important in 
securing the comprehensive 
market coverage you need 
ond want. Ask for more 
detailed information today. 
You'll probably be surprised 
ot the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 

w4AE 

Me GRAW-HILL 
DIRECT MAIL LIST SERVICE 

McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 

330 WEST 42nd ST. 

NEW YORK 18, N. Y. 

FEATURES T0 LOOK FOR 
INA 

BETTER CONDUIT 

*ORANGEBURG’S exceptionally smooth sur- 
face and non-abrasive material prevent 

scoring or abrasion of sheath, when enter- 
ing the duct—and also as the cable creeps 

under load variations. 

permeable walls prevent the infiltration 

of ground water and corrosive elements. 

ORANGEBURG materials are non-corrosive 

and non*corrodible — contain nothing to 

injure cable sheath and are themselves 

highly resistant to the action of ground 

waters and industrial wastes. 
With ORANGEBURG, there is less friction 
as cables are pulled into ducts—keeping 

tension low, preventing harmful strains, ; : Your free copy of the ORANGEBURG cata- 
and making longer pulls possible. log contains much interesting informa- 

tion. Write for it today! 

THE FIBRE CONDUIT COMPANY * ORANGEBURG, N. Y. 
Graybar Electric Co., Inc. * Distributors * General Electric Supply Corp. 

ORANGEBURG’S taper sleeve joints and im- 

*Reg. U.S. Pat. Off. 

ORANGEBUR ¢ 
WITH 50 YEARS EXPERIENCE IN THE MANUFACTURE OF NC 
METALLIC CONDUIT AND PIPE, SERVES THE POWER AND LIGHT 
TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, PETROLEUM, 
PLUMBING AND BUILDING SUPPLY FIELDS WITH ELECTRICAL 
CONDUIT . . . ELECTRICAL UNDERFLOOR DUCT SYSTEMS . 
FIBRE PIPE RE U! 



\ASPER BLACKBUR . CLINTON - puilders © for over 

with *CQOLOVOLT 
COLD CATHODE e LOW VOLTAGE LIGHTING 

For greater customer satisfaction. 

Lower maintenance cost — 
longer maintenance of a given 
foot-candle level—greater de- 
pendability because of guarantee 
(One year of light guaranteed 
except for failure due to break- 
age )—instantaneous starting— 
no flickering — continuous line 

oJ 

ha Ad 

Nea LLL aa pee 
660 S. FEDERAL STREET CHICAGO 5, ILLINOIS 

*Trade Mark Registered U.S. Patent Office 

lighting. These extra advantages 
are available to commercial and 
industrial users of light when in- 
stallations are made with COLO- 

VOLT Cold Cathode, Low Volt- 

age Fluorescent Lamps and 
Fixtures. 

Write for illustrated material 
and technical data. 

Plant Expansion Programs 
Made by Manufacturers 

Rome Cable Corp. will construct 4 
new manufacturing building at Rome, 
N. Y., consisting of two stories and 
containing 115,000 ft. of floor space, 
The project represents an investment 
of approximately $660,000. 

Locke Insulator Corp. is adding 
6,000 sq. ft. of manufacturing area at 
its Baltimore plant for further easing 
of bottlenecks in its present and 
planned production of electrical dis 
tribution materials. This added space 
—a one-story building at the south end 
of the plant—is scheduled to be fin. 
ished by November 15. In announcing 
the addition, R. G. Bellezza, president 
of Locke, explained that it should not 
be considered as an expansion, but 
rather as a balancing of the entire 
producing capacity of the plant. 

Babcock & Wilcox Tube Co. has 
purchased a welded boiler tubing plant 
at Alliance, Ohio, from the War As 
sets Administration for $1,315,794. The 
company built the plant in 1942 for 
the Defense Plant Corporation and has 
operated it since that time. 

Fractional-horsepower motor produc 
tion facilities at General Electric have 
been increased with the purchase from 
RFC of the big Ft. Wayne (Ind.) plant 
where the company manufactured tur. 
bo-superchargers during the war. Gen- 
eral Electric paid $5,000,000 for the 
plant. It is expected that more than 
3,000 persons will be employed at this 
location as soon as installation of pro- 
duction lines is completed. For the 
past several months the plant has been 
in limited operation, employing upwards 
of 700 persons. 

Work has begun on a new $15,000 
warehouse for the Sangamo Electric 
Co., Springfield, Ill., to adjoin the twe 
present warehouses on llth St. just 
north of the plant. 

May Include State Income 
Taxes in Operating Costs 

United States District Judge Patrick 
T. Stone ruled in a test case recently 
that Allis-Chalmers Manufacturing Co. 
was entitled to figure state income taxé 
as a part of its operating costs in mak: 

ing war contract settlements. 
The suit involved a judgment of only 

$833 with interest against the feder 
government, but the decision was ¢ 

pected to involve virtually every Ww 
contracting firm in states which have § 
state income tax law. The suit was ove! 

November 9, 1946 @ ELECTRICAL WORLD 



—7— sme = Ee SS. 

— el ll alUlUC ow = FF 

a sub-contract which Allis-Chalmers 
had from Cleveland diesel engine divi- 
sion of General Motors Corp. 

World Rubber Control Will 

Be Ended December 31 

International allocation control over 
natural rubber will end December 31 
“in view of the increased quantities of 
natural rubber becoming available,” the 
six-nation Combined Rubber Commit- 
tee has announced. With fourth-quarter 
allocations already made, the committee 
said in a statement that its duties will 
be terminated at the end of the year. 
The Combined Rubber Committee 

was formed in 1945. Member coun- 
tries are the United States, the United 
Kingdom, the Netherlands, France, 
Belgium and Canada. 

Surplus Property Sales 

Surplus property sales from May, —_— 
1944, through June 28, 1946, as an- 
nounced by the War Assets Administra- 
tion, included: 

For Lifting Loose or Baled Scrap—a 
mobile unit. Boom can be retracted and 
lowered to enter box cars for loading or 

All figures are in thousands of dollars.| ynloading finished material. 36-volt For Lifting Castings or Forg- 
Generators, dynamos—total cost, $3,124; . : k . es 

total sales, $171: on hand, $2,655, cost price power-generating unit on truck crane ings reaching into remote 

Generator-set anits—cost, $76,551; sales supplies direct current for this 29-inch corners of a plant, this — 

$14,689; on hand, $46,836. diameter magnet. “Lift'’ and “Drop” MAGE, RUNES PON See 
Motors—cost, $11,463; sales, $1,952; on | push buttons are conveniently located ne aap ES 

hand, $7,185. : 
Rotating converters—cost, $1,377; sales, adjacent to operator. 

$142; on hand, $741. Portable truck type gasoline crane 
Electrical rotating equipment parts— equipped with No. 29 Type R Lifting 

cost, $4,184; sales, $56; on hand, $3,887. | Magnet handling baled scrap. (Bottom 
Miscellaneous electrical rotating equip- View.) 

ment—Cost, $1,371; sales, $66; on hand, 
$1,157. 
Switchgear—cost, $5,562; sales, $317; on 

hand, $4,802. 
Transformers—cost, $9,362; sales, $1,917; 

on hand, $4,732. 
Transmission and substation equipment 

—cost, $5,431; sales, $1,059; on hand, 
$3,581. 
Power conversion equipment—cost, $12,- 

083; sales, $439; on hand, $11,111. 
Junction and outlet boxes, and box covers 

—cost, $4,585; sales, $193; on hand, 
$3,976. 

Switches and fuse cutouts—cost, $4,794: 
sales, $218: on hand, $4,180. cE ” 
Plug caps and connector bodies—cost, —_— be 

$1,037; sales, $39; on hand, $931. 
Distribution and lighting panelboards— : 

cost, $1,204; sales, $26; on hand, $1,064. Also for Sweeping the Production Lanes of Industry— 
Miscellaneous wiring devices—cost, $7,- removing nuts, bolts, turnings, and other tire-injuring scrap 

690; sales, $307; on hand, $6,931. ‘ from aisleways, between machines, from roadways, between 
Motor starters and _ controllers—cost. } plant buildings, etc. This 18-inch diameter magnet is operated 

$7,266; sales, $231; on hand, $6,534. | from battery of standard high-lift truck. 
Other electrical machinery and equip- 

ment—cost, $8,817; sales, $639; on hand, 
$7,284. 
Weatherproof copper wire—cost, $2,498; 

sales, $740; on hand, $1,251. 
Rubber-insulated copper wire—cost, $21,- 

868; sales, $2,133: on hand, $16,659. 
Asbestos-insulated copper wire—cost, $2,- 

083; sales, $200: on hand, $1,599. = 
Magnet wire, copper—cost, $1,724; sales, a ae 

$448: on hand, $1,136. FOR 4 ro 
eter wire and cable—cost, “* EBS 

THE ELECTRIC CONTROLLER & MFG. CO. $4,384: sales, $78: on hand, $3,794. 

2698 EAST 7V9th STREET * CLEVELAND 4, OHIO 

\ 
b \\ 
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EC&M Magnets Come in 10 Sizes for All 
Needs. Bulletin 900 gives complete data and 
shows many interesting installations. Bulletin 
910-2M gives road-sweeping magnet informa- 
tion. Send for copies. 

Synthetic-insulated copper wire and cable 
—tost, $2,188; sales, $271; on hand, $1,513. 
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MOPSEENE VICTOR INSULATORS, Inc. 
“A Story of Victor” tells 

how insulators are made. VICTOR, NEW Y ORK 
24 pages. Write for a copy. 

AGE FENCE %: 
e AMERICA’S FIRST WIRE FENCE e 

@ The first woven wire fence, made 63 years ago, bore the 

name PAGE. Since then the makers have pioneered in many 
developments to provide betterments in fence quality and service, including Page 
Chain Link Fence. And now you can again have this sturdy, long-lasting fence in a 
choice of four superior metals to best meet your needs. Page Aluminum. Page Cop- 
per-Bearing Steel, heavily galvanized. Page-Allegheny Stainless Steel and Page- 
Armco Ingot Iron. When you choose Page Fence you deal with a nearby firm which 
is technically trained, long-experienced and reliable. Write to any office listed below 
for illustrated information. 

Fer name of nearest member firm, write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atienta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, New York or San Francisco 

PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE + RRIDGEPCRT, CONN. 

160 November 

Recent Rate Changes 
Consumers Power Co.’s plans for a 

voluntary rate reduction, which will yield 
a saving of approximately $3,000,000 an- 
nually to all types of electrical customers 
have been approved by the Michigan Pub. 
lic Service Commission. Under the plan 
commercial customers will get a 13.6 per- 
cent decrease in rates, amounting to 
$1,719,263 a year, William J. McBrearty, 
chairman of the commission, stated, while 
the industrial customers will be given 
an annual reduction of $589,445, or 4.2 
percent. He added that there would be 
some “slight increases to a few water- 
heating customers.” 

Detroit Eptson Co. has filed with the 
Michigan Public Service Commission a 
formal request for permission to reduce 
charges to all classes of electrical cus- 
tomers. The request was contained in two 
petitions. The first proposal would reduce 
by $1,500,000 bills to be sent to farm, 
residence and commercial customers dur- 
ing the remainder of 1946. The second 
would effect a rate reduction of 3 per- 
cent for service to industrial customers 
effective January 1, 1947. The estimated 
saving to industrial customers for the year 
1947 is $927,000. The immediate reduc- 
tion to the first class of consumers would 
amount to 30 percent of one month’s com- 
mercial bill and 15 percent on the two 
months’ residential bill. Commercial cus- 
tomers are billed monthly, so the entire 
30 percent would be deducted from their 
November bills. Since farm and _resi- 
dence customers are billed bi-monthly, 15 
percent would be deducted from their 
November and December bills. The dis- 
counts, if approved as proposed, combined 
with the rate reduction which became 
effective last January 1, will bring the 
total 1946 savings to customers to more 
than $5,000,000. Prentiss M. Brown, chair- 
man of the board for Detroit Edison, ex- 
plained that the proposal is in fulfillment 
of a promise made to the Public Service 
Commission last December when the $16.- 
450.000 refund of federal tax monies col- 
lected for 1944-45 and the January 1 rate 
cut were agreed on. 

Wisconsin Pusiic Service Corp. has 
been authorized by the state Public Serv- 
ice Commision to revise its electric rates, 
establishing a reduction to certain munic- 
ipal and industrial customers and an in- 
crease for a group of manufacturing plants. 
Approximately 90 of the corporation’s in- 

dustrial customers, with the exception of 
those in the Wisconsin River Valley area, 
will receive a reduction amounting to $44,- 
671, and eight municipal resale customers 
will receive a reduction amounting to 
$36,745. Seven paper-making plants and 
one manufacturing firm located in the val- 

ley area will receive a rate increase totaling 
@31.639 because of the introduction of 4 

coal clause in which rates will be figured 

according to competitive fuel costs. 

CENTRAL New York Power Corp. has 

been authorized by the state Public Serv 

ice Commission to put into effect reduced 

rates for electric service in the Village and 

Town of Hammond and part of the Town 

of Morristown, St. Lawrence County, te!- 

ritory formerly served by the Hammond 
Light & Power Co.. Inc. The schedules 

will save consumers an estimated $3,800 

annually. The new rates became effective 

November 1. Hammond Light & Power 

Co. was recently acquired by Central New 

York Power Corp. 
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Elie (FAST MINERAL OIL" 
canner |e APAC ITORS 

a for ‘ 
<cntfee «SC POWER FACTOR CORRECTION 

i‘; me - “ . 
LABORATORY -” ba E i 

and 

FIELD TESTED 

Transparent PLASTIC, 

WIRE PROTECTORS are tough 

and resist abrasion. They prevent fraying of 

insulation at friction points, eliminate arcing 
and burning, increase dielectric strength and 
reduce current leakage to a minimum. 

®@ Lighter in weight. Inexpensive. 

@ Quicker and easier to install. 

@ Interlock. Made continuous 

by simple overlap. 

Stable and flexible at all temperatures. 

Transparent PLASTIC, WIRE PROTECTORS are 

now serving Public Utility companies satisfac- 

torily. Your inquiry invited for test samples 

and further information. 

MARTIN M. STEKERT 
45 West 34 St., Dept. P. New York 1, N. Y. 

+ te 

The illustration above shows an installation of 3 Banks (Nos. 9-10-11) of 15 

KVA 4150 volts 60 cycle Single Phase Fast Pole Type Capacitors—totalling 

540 KVA. These Capacitors have been in operation over 6 years with no 

| reported failure, in an area where temperatures run extremely high. In the 

| same region, several additional banks (14-15 KVA Units) have given excellent 

service despite the unusual conditions under which they have had to perform. 

If you wish to be safe, play safe by specifying FAST Capacitors for inclusion 

in your 1947 program. Efficient and Dependable Units showing a Power Factor 

of 0.4% or lower between 0°F and 136°F; losses at 60 cycles, less than 4 watts 

| per KVA at 80°F with practically no drift in capacity between —40°F and 

+ 160° F. 

Cable Reel Jack No. 322, 
with right and left-hand 

bases; used in pairs. Han- 

dies reels up to 7° in 

diameter and 20 tons in 

weight. The broad 

"T" base affords a 

firm, non-rocking 

foundation. 

Other screw 

and lever 

types, 5 to I5 
tons capacity. 

Pole Type Capacitors can be supplied in 10 and 15 KVA Ratings at 2400—4160 
—4800—7200 Volts or they may be “Y” connected for higher voltages. 1, 2, or 
3 Bushings are available depending upon the re- gesesenensacssnsssssesssesseseessesseer 

quirements. Individual Heavy Duty Units, frac- Standard or Special Ca- 

tional to 14 KVA, 230-460-575 Volts, as well as pecitors for Industrial 

Rack Units, 5-7.5-10-15 KVA in 230-460-575-2300- eee ae 
4000-4600-6900 Volts also form a part of our line. ra nae oneneed oy 

the design of industrial 

capacitors including spe- 

cial temperature require- 
Simplex Cable Reel Jacks have | 

made paying out cable a speedy 

and high voltage ratings. 

Horizontal and _ vertical 

racks, dust-tight units, 

and others—from the larg- 

est to the smallest. Our 
engineers are glad to 

assist yOu on any prob- 

lem. 

Send for FAST Catalog 

No. 20... gives helpful 

information and data on 

Industrial Capacitors. In- 

cludes convenient Calcu- 

lation Graph. 

F ° \ ments . . . special 

operation through the ease with | a. container shapes and 
which heavy reels are safely | 4 © IN VX ) sizes . . . high frequencies 

1 lifted, saving their cost — ¥ eee 

e . 4 ef mm ee =A 

times over. Ask for Bulletin | “oDAPACITOR SS, FAST? SPECIALISTS 

3 ponue For Qver a NW Quarter Century 

SCREW - HYDRAULIC LEVER 3121 NORTH CRAWFORD AVENUE, CHICAGO 41 

ac 4 Canadian Representatives: Beaupre Engineering Works Reg'd. 
3935 Newmorch Street, Montreal, for Power Factor Correction 

J. R. longstoffe, Litd., 11 King Street West, Toronto, 
for Special Applications Templeton, Kenly & Co. 

Chicago (44), Illinois " . 

Better, Safer Jacks Since 1899 “When You Think of Capacitors . . . Think FAST” 
POCAASATTSS TSHR STEHT ESOS OSSESSESCESSSERERERRSSSERESRE SSS EEeR EE EE eEEEeeeeEeeEEEEeEES SOCCEROCESSCS SCOTS SS SESE HSE SS SCRE ETESSS TERS S ECE ERERSe Eee Eee Eee eeeeeeeeeeeseeseeEES 
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Conductor ES att T 

Straight and Par- % 
allel Connectors, 

Cable Taps, Lugs, 
Tees, Service Connectors, Ground- 

ing Clamps, Elbows, etc. ete. 
PENN-UNION ELECTRIC CORP. 

ERIE, PA. 

Easy To Identify 
Premax Markers 

There'll be no miis- 
taken identities if 
poles and lines 
are marked with 
Premax Metal 
Markers. Clear 
and legible at all 
times. Send for 
details, 

Division Chishetee Ryder C. Co., inc. 
4606 Highland Ave, Niagara Falls, N. Y. 

DOSSERT 
CONNECTORS 

A heavy duty stud con- 

mector for connecting a 

tubular bus, cable or solid 

rod conductor to a threaded 

or plain transformer stud. 

For complete listing of 

POWER connectors send for 

Catalog 45 

DOSSERT MANUFACTURING CORP. 
249-254 Huron St. Brooklyn. 

FOR TYPE 
CS METERS 

STAR METER SEAL 
Eliminates meter tampering. Cannot be removed 
without mutilating. SEND FOR SAMPLE. 

STAR PORCELAIN CO. 
61 Muirhead Ave. Trenton, N. J. 

iotnenetnene ERE enneneeel 

ey PORCELAIN COMPANY, LTD. 
9 MAIN ST. TORONTO 14, ONT 
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LETTERS 

TO THE EDITOR 
POPPI PPP PPP PPP PPP PPP PPP PP PPP PPP PPE 

Cooperatives 

To the Editor of EtectricaL WORLD: 
A large group of indignant parties 

have just shown me for the first time 
your article appearing in the April 27 
issue of ELEctTRICAL Wortp on page 69. 
“A. E. Kuhnhausen, president of the 
newly organized Northwest Appliance 
Dealers Association, deplored and de- 
nounced the trend toward cooperatives 
and public power and pledged the 
fighting support of dealers in the five- 
way electrical industry battle to pre- 
serve free enterprise.” 

This is erroneeus. My speech em- 
braced only problems of the Appliance 
Retailer. The public power controversy 
was at no time mentioned and my only 
reference to anything like the word 
“cooperatives” was when I spoke of the 
growth of the “consumer co-ops.” 

Our Association is made up only of 
appliance retailers whose places of 
business are located in territories served 
by both private and public power com- 
panies. Utilities and their personnel do 
not hold membership. Will you please 
publish this letter. 

A. E. Kuhnhausen 
Portland, Oregon 

[Mr. Kuhnhausen seemingly makes 
a distinction between co-ops that affect 
his business and those that affect the 
other fellow’s business. He admittedly 
did speak of the growth of consumer 
co-ops and we believe he will admit that 
he decried this trend as a serious threat 
to free enterprise. He says he did not 
specifically refer to public power; we 
regret misquoting him. His eloquence, 
well known in his own area, could have 
influenced our reporter to read into the 
speech a thought not specifically ex- 
pressed. There seems to us no differ- 
ence, however, in the principle of tax- 
free cooperatives, whether they threaten 
the free enterprise of appliance dealers 
or the private power industry.—Editors] 

Shielding Means Flux Control 

To the Editor of ELectrica Wort: 
The fine editorial in the September 

14, 1946, issue of ELectricaL Worip 
appearing under the title “Objectives in 
Cable Shielding” should stimulate fur- 
ther discussion and interest in this 
subject and its terminology. The ap- 
proach to the definition “flux control” 
is very sound. 

In reading the editorial, I was re- 
minded of some of the definitions and. 
terms used by me back in 1929 when I 

poeereereernenears 

RUG Mite 
Sted ae career Pa 

eatin Heavy Reels Quickly 
..- Safely . . . Economically 
Saves time and money in the plant, 
warehouse or on the job. 

Roll-A-Reel is the ideal way to 
reel or unreel wire, cable, or rope 
and does an easier, better job in 

every way. 

In two sizes... 2000 Ibs. capac- 
ity —$37.50 and 4000 Ibs. capac- 
ity — $75.00 F.O.B. Cincinnati. 

Send for descriptive pamphlet. 

CABLE-SPLICERS’ 
WIPING CLOTHS 
IMPROVED PATTERNS OF 
GREATER UTILITY 
Formed-flexible Finishin 
Cloths. Catch Cloths. Crot 
Cloths. New Type Cloth for 
Vertical Joints. 

Send for literature and prices. 

GEO. E. WILLIAMS, Mfr. 
3035 Aldrich Ave. So. 

Minneapolis, 8, Minn. 

BUY 
all the U. S. Saving Bonds 

you can 

and 

KEEP 
all the U. S. Saving Bonds 

you buy 
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filed an application for shielded cable, It’s the Twisted Cross Bar 

Patent No. 2,322,702. There you will 
find the following: that affords safe, sure footing under 
“The term ‘shielded’ is used in the art es Sure 

in two senses. One sense frequently in- all conditions. See how hard it is to 
tended is a confinement of action (elec- 
trostatic, magnetic or electromagnetic) 
of the conductor, as for example the 
shielding of aeroplane ignition cables to 

slip on Blaw-Knox Electroforged 

Steel Grating. Its rigid, one-piece 

prevent external radio interference or construction makes it easy to install, 

protection of the cable from the influ- : : 
ence of the systems external thereto. easy to keep clean. Admits maximum 
The other usage refers to a protection ‘ , 
of the cable itself from the action of light and air. 
deleterious agents or disturbances. It 
is in the latter sense that the term is 
primarily used in high-voltage cable B L AW- K M Oo x D I V I te I Oo N 

engineering, though the problems that OF BLAW-KNOX COMPANY 

arise are the same irrespective of the vol 5 
purpose for which the shielding is 2013 Farmers Bank Building, Pittsburgh 22, Pa. 

designed ... 
“It frequently happens that, though 

the cable is shielded with metal tape 
. , or a protecting veil or gauze and 

so presumably confining stress to the 
insulation body .. .” 

I think you will agree that my ap- 
proach to the problem of defining in a 
general way the ordinary concepts of 
“shielding” was pretty much along the 
same line as yours. 

Perhaps in the not too distant future, 
there will be a better understanding of 
all phases of shielding and at that time 
some standard definitions will be forth- 
coming. They are certainly needed 
badly for, as you point out, there is 
considerable confusion resulting from 
the different concepts as to the meaning 
of the term. 

T. F. Peterson 
Manager 
Electrical Sales Division 
American Steel & Wire Co. 
Cleveland, Ohio 

Gets $10,000,000 Credit 

Sylvania Electric Products Inc. has 
negotiated a $10,000,000 credit agree- 

ment with a group of banks, Don G. 
Mitchell, president, has announced. The 
loan, which runs for five years, has an 
interest rate of 2 percent and carries 
the right of pre-payment. The credit 
will be used to furnish more working 
capital and to provide funds for the 
acquiring of additional plants and facil- 
ities, some of which were owned by the 
government and used by Sylvania dur- 
ing the war. 

7s 

Holophane Votes Dividend 

A 60-cent dividend has been voted on 
“od roe stock = the hag ge CP KNOX E Fi E C i R t) 7 tH) R G E i) 

“9 eo . a 

holders Gaieed a uk dividend in se Ny PF OF Welt August. 
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@ Participants in the Payroll Savings Plan benefit directly in terms of cash— 
because U.S. Savings Bonds at maturity pay $4 for every $3 invested. 

Your company, your community, and your country benefit indirectly in terms 
of security—because: (1) Employees with a solid stake in the future are likely to 
be stable, productive workers. (2) The Bond-buying habit of local citizen-em- 
ployees means a reserve of future purchasing power—a safeguard for the stability 
of your community. (3) Every Bond bought temporarily absorbs surplus funds 
and helps check inflationary tendencies. 

You’re doing everybody a favor—including yourself—by supporting the 
Payroll Savings Plan. 

ARE YOU USING THESE BOOKLETS? 
If not, or if you wish additional copies, just ask your State 
Director of the Treasury Department Savings Bonds Division. 

The Peacetime Payroll Savings Plan—A booklet, 
published for key executives by the Treasury Department, 
containing helpful suggestions on the conduct of your pay- 
roll savings plan for U.S. Savings Bonds. 

This Time It’s For You—A booklet for employees ...ex- 
plaining graphically how the payroll savings plan works... 
goals to save for, and how to reach them with Savings Bonds. 

The Treasury Department acknowledges with appreciation the publication of this message by 

Electrical World 

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council 
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5 Tons Capacity 

© 1612” by 1512” 
by 16%,” 
All-steel 

© $75.00, F. O. B. 
i Your Dealer’s 

| Warehouse 

One man can carry the new “American” 
Handiwinch! Maximum crank load 70 
lbs. Ratchet for holding load suspended. 
Easily operated brake. Tail yoke $4.00 
extra, weighs 5 Ibs. American Hoist & 
Derrick Co., St. Paul 1, Minn. 

“AMERICAN” 

> HANDIWINCH 

} 

(rapo 
Au the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 

ing Process, 
provide lasting 
protection against 
corrosion, 

Ask the distributor 
of Crapo Galvanized 

& Products near you or 
write direct for fur- 
ther information! 

INDIANA 
STEEL & WIRE CO. 

MUNCIE , INDIANA 

BOOK REVIEWS 

| Capacitors: Their Use in Electronic Circuits. By 
M. Brotherton. Published by D. Van Nostrand 

| Co., Inc., New York, N. Y. 107 pages, illustrated. 
Price $3. 

This is a unique presentation of advice | 
(out of Bell Telephone Laboratories ex- 
perience) on the choice of a capacitor for 
a particular type of circuit or function. lt 
is addressed to the design and application 
engineer who can seldom rely solely on 

| catalogue information alone in making a 
right choice. He must know the idiosyncra- 
cies of the circuit in action, the properties 

| of the capacitor dielectric, the variable 
propensities of “constant” factors, the time- 

| to-charge and time-to-discharge habit. No 
| capacitance is a pure capacitance and the 
| inescapable inductance and resistance result 
| in varying effective capacitance at varying 
| frequency. All these points are discussed 
| clearly and helpfully along with much basic 
information about dielectrics, their life 
and their progressive deterioration. More 

| 

reliable and durable electronic assemblies | 
cannot but help result where this informa- 
tion is applied. 

Effects of Classroom Lighting on Child Develop- | 
ment. By B. G. Combs. Published by the autho 
1341 Tyler St., San Angelo, Tex. Price, single copy 
$1.00, reduction in quantity lots. 36 pages. 

A school was modified by application of 
reflective paint on walls and ceilings and | 
reflector-diffusers to windows. In a six- 

| month test period, children in the modified | 
school gained four months in educational 
age and grade equivalent over children in 
regular school. Behavior improved, interest 
increased and nervousness declined. Gains 
in mental alertness and in physical condi- 
tion of children were noted. 

Reference Data for Radio Engineers, H. T. Kohl- 
haas, editor. Published by Federal Telephone & 
Radio Corp., New York 4, N. Y. 322 pages, illus- 
trated. Price $2.00. 

While essentially for radio engineers, this 
excellently presented material has numer- 
ous elements of interest and use to power 
system engineers dealing with tubes, com- 
munication, carrier and acoustics. Such 
items are indicated by table and chart 
headings as follows; thermocouple charac- 
teristics, resistor and capacitor coding. 
solenoid inductances, impedance formulas, 
circuit nomograms, filters, tube circuits, 
telephone transmission, noise measurement, 
etc. There are mathematical formulas and 
tables at the end following a third of the 

and antennas. This is a second edition re- 
vised. 

Housing Digest. Prepared for the Electrical As- 
sociation for Women by the Association for Plan- 
ning and Regional Reconstruction. Published by 
Art & Educational Publishers Ltd., 54 Bloomsbury 
St., London W.C.1, England. 112 pages. Price 15s. 

Quoting from its paper jacket, this book 
is “an unbiased epitome of information 
which by means of actual extracts and quo- 
tations from reports issued between 1941 
and 1945 crystallizes the opinions of the 
people” on post-war housing in Great Bri- 
tain. Covered first in the book are stand- 
ards for housing, for house design and con- 
struction and for equipment. Next, train- 
ing for home management is discussed. 
Then comes consideration of types of 
houses, of location, of utility and other 
services, and of planning, particularly in 
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tS 
INSULATED TOOLS 

Reduce 

accidents 

and service 

interruptions 

COHARDITE 
insulation molded 
on H. K. Porter 
bolt cutters pro- 
tects the Linemen 
and equipment with 
a tested 20,000 volts 
dielectric. Available 
in #0, #1, and #2 
sizes with either rigid or 
swivel head. 

Every tool tested to its 
full rated dielectric 
strength for one minute 
R.M.S. before it leaves our 
plant. 

A full range of COHARDITE insulated small 
tools carried in stock for meter and distribu- 
tor departments. 

Send for a catalog 

The Connecticut Hard Rubber Co. 
62 East Street, New Haven, Conn. 

MINERALLAC 
Stee HANGERS, CLIPS, STRAPS 

Minerallac Cable, Conduit and Messen- 
ger Hangers are STEEL. Easier, quicker 
to install; permit speedy, compact wir- 
ing; economical. Also in Everdur . .. 
Porcelain Insulating Bushings available. 

7 . . 

Jiffy STEEL Clips (Pipe-clamp) require 
only one screw, nail or bolt; rib-strength- 
ened; for hanging pipe, conduit, BX ca- 
ble, mounting coils, etc. Millions in use. 

Steel Straps for Messenger-cable serv- 
ices on outlet boxes; may be used in 
conjunction with hangers. 

Order from your Electrical Wholesaler. 
Send for literature. 

MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street Chicago 7, titinois 
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PROFESSIONAL SERVICES 
Associated Engineers, Inc. 

Joseph C. Lewis, President 
Management Consultants 

Engineering . . Architecture - - Accounting 
Organization - - Methods - - Costs. 

230 E. Berry St., Fort Wayne 2, Ind. 

BARKER & WHEELER 
Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 

11 Park Place, New York City 
86 State Street, Albany, N. Y. 

BLACK & VEATCH 
Consulting Engineers 

Water, Steam and Electric Power Investigations, 

Design, Supervision of Construction, Valuation, 

Tests and Laboratory Service. 

4706 Broadway, Kansas City, Mo. 

E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 

Economic and Business Surveys 
Valuations and Reports 

Rate and Rate Case Analyses 

61 Broadway New York 

HUGH L. COOPER & CO. INC. 
General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 

plants. 

350 Fifth Avenue New York 1, N. Y. 

DAY & ZIMMERMANN, Inc. 
ENGINEERS 

Design - Construction - Management 
Investigations and Reports 

PHILADELPHIA 
NEW YORK = packard Building CHICAGO 

DOBLE ENGINEERING COMPANY 
Hlectrical Insulation Engineers 

Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 

munications. 

Office and Laboratory: Medford Hillside, 
Boston, Mass. 

Branch Office: 20 N. Wacker Dr. Chicago, Ml. 

Ebasco Services Incorporated 
Design and Construction 

Financial and Operating Consultation 

Investigations and Reports 

Consulting Engineering 

Two Rector Street New York 

ELECTRICAL TESTING 
LABORATORIES INC. 

Specializing in 
TECHNICAL SERVICES 

to those intent upon good quality 

2 East End Avenue at 79th St., New York 21, N.Y. 

H. F. FERGUSON 
Consulting Electrical Engineer 

Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons. 

288 Alameda Avenue Youngstown, Ohio 

ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 

Rural Lines—Transmission Lines 

Fire Alarms—Telephone Lines 

48 Griswold St. Binghamton, N. Y. 

FORD, BACON & DAVIS 
ENGINEERS 

DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 

New York ¢ Philadelphia « Chicago « Los Angeles 

PAUL E. GERST & CO. 
CONSULTING ENGINEERS 

Specialists in 
Electrical Product Design 

El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 

Electronics, Radio’ Communications, 
205 W. Wacker Dr. Chicago 6, Tl, 

GILBERT ASSOCIATES, Inc. 
Engineers and Consultants 

DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 

Reports ¢ Rates ¢ Labor relations ¢ Safety ¢ 
Purchasing ¢ Costs ¢ Laboratory 

61 Broadway Reading 17 & Sansom 
New York Pa. Phila., Pa. 

1417 K St. N.W. Washington, D. C. 

RAYBURN M. HAMILTON 
Professional Engineer 

711 Scanlon Bldg. Houston, Texas 

FREDERIC R, HARRIS, INC. 
ENGINEERS CONSTRUCTORS 

MANAGEMENT 
NEW YORK 

Houston 

HENKELS & McCOY 
(Blectric & Telephone Line Construction Oo.) 

Wood pole transmission lines 

Electric Distribution and maintenance 

Philadelphia, Pa. 

HOOSIER ENGINEERING 
COMPANY 

Erecting Engineers 
Transmission Lines, Substations 

46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill, 

136 Liberty St., New York 

WILLIAM S. LEFFLER 
succeeding 

CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engincers—Economists 

RATE RESEARCH FO SALES RESEARCH 
R 

POST-WAR PLANNING 
Cost Analysis Rate Cases 

Noroton, Connecticut 

LUCAS & LUICK 
ENGINEERS 

DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 

INVESTIGATIONS, REPORTS, RATES 

231 S. LaSalle St., Chicago 

CHAS. T. MAIN, INC. 
Engineers 

Boston, Mass. 

Blectric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 

Appraisals. 

J. H. MANNING & COMPANY 

ENGINEERING 
SERVICES 

120 Broadway, New York 

DANIEL W. MEAD 
F. W. SCHEIDENHELM 

Consulting Engineers 

Hydro-Electric Development, Dams, Water Supply. 
Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 

New York City, 50 Church St. 

ARTHUR L. MULLERGREN 
Engineering-Management 

Public Utilities—Natural Gas 

Kansas City, Mo. 

PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 

Consulting Engineers 
Design Operations 

Steam—Hydraulic—Gas 

231 S. La Salle St. Chicago 4, Tl. 

Recording & Statistical Corp. 
BILL ANALYSIS—CONSUMPTION 

STUDIES 
THE ONE-STEP METHOD 

Bill Frequency Analyzer 

102 Maiden Lane New York 

SANDERSON & PORTER 
ENGINEERS 

AND 

CONSTRUCTORS 

SARGENT & LUNDY 
ENGINEERS 

140 South Dearborn St. 

Chicago, III. 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Design © Construction * Reports * Appraisals 

80 Broad Street, New York 4 

WHITMAN, REQUARDT 
AND ASSOCIATES 

ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 

Steam and Electric Distribution Systems 
Waterworks and Sewerage 

Reports—Plans—Supervision—Appraisals 

1304 St. Paul Street Baltimore 2, Ma& 

PTTL LLL LULL et ekki eee EEE hhh a ae hhh heh hh 


